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THE EVOLUTION OF THE REST TREATMENT OF PULMONARY 
TUBERCULOSIS! 


JOSEPH H. PRATT? 


It is pleasant to look back from the vantage point of the present on the 
struggles won and the advances made in the diagnosis and treatment of pul- 
monary tuberculosis during the past half century. It was sixty-two years ago 
that Koch discovered the tubercle bacillus and proved it was the cause of the 
disease. History reveals that, as a rule, the more momentous the discovery, 
the greater the difficulty it experiences in gaining acceptance. William Harvey 
said that a discovery was rarely accepted by the generation to which it was 
announced. This is partly due to the fact that to accept a new discovery, it is 
necessary to abandon cherished views that are firmly held. At the time Koch 
made his announcement, the theory put forward by the great Virchow was still 
generally accepted that tuberculosis and consumption were two different diseases. 
Osler tells us that when he was a student, Niemeyer’s striking aphorism. was re- 
peated in the classrooms: “The greatest evil which can happen to a consumptive 
is that he should become tuberculous.” Three years after Koch’s discovery, 
a writer in a leading American medical journal stated, ‘‘We know the cause of the 
disease. Itisdue todampsoil.”” Thesame year (1885), Dr. Beverly Robinson, 
a well known clinical teacher in New York, spoke as follows to his students: 
“Only a few months ago the chorus of the supporters of Koch was somewhat 
after this fashion: What is consumption? The bacillus. What is the bacillus? 
Consumption. But what causes consumption? Why, the bacillus. But what 
causes the bacillus? Consumption. And now I ask in the words of Professor 
Loomis, whether they (these microbes) are the cause or the scavengers of the 
disease?” 

Until nearly the end of the last century, medical authorities were agreed that 
if the diagnosis of consumption was correctly made, there was little hope of cure. 
Wise physicians admitted that when recovery did occur, as happened in ex- 
ceptional instances, it was due more to chance than to the method of treatment 
employed. The diagnosis was withheld as long as possible from the patient 
because, as Sir Thomas Browne said, medical predictions did not fail in that 
disease and it was as dangerous to be sentenced by a physician as a judge. 
Treatment was little more than smoothing “the pillow of the patient dying of 
consumption.” 

When I was a freshman in the Sheffield Scientific School in the winter of 1891- 
1892, my roommate became seriously ill. The dean of the school, Dr. George 
J. Brush, called me to his office and told me in such a case, as the nature of the 
illness was obscure, it was important to get the best medical opinion available 
and he suggested that the physician in New Haven who had the highest reputa- 


1 Lawrason Brown Memorial Lecture, Trudeau School of Tuberculosis, Saranac Lake, 
New York, October 7, 1942. 
2 Joseph H. Pratt Diagnostic Hospital, 30 Bennet Street, Boston, Massachusetts. 
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tion for medical skill be called in consultation. This was done. A diagnosis of 
pulmonary tuberculosis was made which was doubtless correct. I was present 
when, after the examination, the consultant discussed the treatment with the 
doctor in charge of the case. -The eminent consultant was insistent on only one 
thing in the treatment of the patient, namely, that pure beachwood creosote 
be given. That wasessential. I was not told of the danger of infection and the 
poor patient, although he had fever, was allowed to wander about at will. After 
a few years he succumbed to the disease. This incident occurred six years after 
Doctor Trudeau opened the Adirondack Cottage Sanitarium. This young 
student’s family was not in this country. He was financially able to seek treat- 
ment anywhere in the world but the leading physician in New Haven in 1891 had 
not a word of advice in regard to sanatorium treatment, the value of climate, or 
of the out-of-door life. At that time the accepted treatment, as Dr. Arnold C. 
Klebs noted, was ‘‘creosote or Colorado.” 

In 1900, one of my friends who was an interne in the pathological laboratory 
at the Boston City Hospital was taken ill and admitted to the wards of the hos- 
pital. Although his lungs revealed slight, if any, signs of disease, tubercle bacilli 
were found in his sputum. The physician in charge, a professor in the Harvard 
Medical School, would not allow the patient to be told of the chance discovery 
because he said the man was of nervous temperament and this knowledge would 
make him too apprehensive. He was allowed to return to work in ignorance of 
the fact that he had pulmonary tuberculosis. As a result, its nature was not 
recognized by the patient until two or three years later when, under excessive 
physical strain, evidence of severe pulmonary disease developed which, after a 
long period of invalidism, caused his death. It is safe to say that if Doctor Coun- 
cilman, who was the director of the laboratory, had been told that tubercle 
bacilli had been found in the sputum of one of his assistants he would have sent 
the young man to Doctor Trudeau without delay and, as the disease was in its 
early stage, his life would probably have been saved. I base this assertion on the 
following experience. In the same year, working in the same laboratory, I 
developed the forerunner of a fistula in its favorite habitat. Although tuber- 
culosis was not suspected as a cause, Dr. Frank B. Mallory thought it wise to 
make a bacteriological examination. Currettings obtained at operation were 
inoculated into a guinea pig which died of miliary tuberculosis about a month 
later. Doctor Councilman at once told me of the discovery and suggested that, 
if my lungs were found affected, I go forthwith to Saranac Lake and place myself 
under the care of Doctor Trudeau. To cheer me up, he assured me that the 
disease was not necessarily fatal and he cited the case of his friend, Dr. Harry 
M. Thomas of Baltimore, who had gone to Saranac with the disease advanced 
and had made a complete recovery. The next day, Doctor Councilman sent me 
to Dr. Francis H. Williams, the X-ray pioneer, for a fluoroscopic examination of 
the lungs. Fortunately for me, no disease of the lungs was found. Very likely 
the physician who withheld from the young pathologist the knowledge that 
tubercle bacilli had been found in the sputum attached little or no importance 
to their presence in the absence of the characteristic physical signs of tuberculosis 
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of the lungs. A somewhat similar case is narrated- by Doctor Trudeau in his 
Autobiography. He had learned in Doctor Prudden’s laboratory to stain and 
recognize the tubercle bacillus. In the summer of 1885, he was consulted by a 
young college student who had a slight but persistent cough. No abnormal physi- 
cal signs were detected in the chest. ‘To my astonishment,” says Trudeau, “I 
found the germ present in the expectoration, and told the patient he had tubercu- 
losis and should not return to college in the fall. . . . } Vaturally his family was much 
alarmed and asked Dr. Alfred L. Loomis to examine the boy. He could find 
nothing wrong with the lungs, and as he attached no importance to the presence 
of the tubercle bacillus, he reassured the patient and his family, and sent him back 
to college. Four months later, the boy had a severe hemoptysis and was sent at 
once to Colorado.” 

Without doubt the successful treatment of pulmonary tuberculosis began with 
the work of Hermann Brehmer. Although he believed in exercise in the fresh air 
of the mountains as the curative agent, he was the first to recognize the danger 
of unregulated exercise. His institution was purposely built in the lowest part 
of a valley so that all walks aside from level ones should lead uphill by gradual 
ascent and thus the last half of the patient’s walk would be made with less exer- 
tion than the first half. Paths totaling a length of seven kilometers and all 
of gentle grading were constructed. Benches were placed along those walks 
at a distance of twenty paces and on these as a constant reminder was a sign read- 
ing ‘‘Please sit down.’”’ Covered pavilions were placed along the promenades to 
provide shelter in stormy weather. He instructed the patient to remain as much 
as possible in the open air. His exercise should at first be confined to walking on 
level paths. He should always walk slowly and never tire himself and always 
limit his exercise to the grounds of the sanatorium. On going to bed at night 
he should have no feeling of fatigue. Breathing exercises were forbidden be- 
cause the lung, Brehmer reasoned, was a diseased organ that should not be taxed 
more than necessary. As early as 1869, he insisted that night air was not harm- 
ful. Kinghorn points out that in the second edition of his Therapie der chronis- 
chen Lungenschwindsucht, published in 1889, Brehmer’s restrictions in regard 
to exercise were much greater than in his book published twenty years earlier, in 
which he advised mountain walking in rather an indefinite way. Rest and exer- 
cise are relative terms and it seems evident that Brehmer’s form of fresh-air 
treatment and restriction of exercise resulted in more rest in the open air than 
the treatment previously employed by any physician. To this fact, I believe his 
success can be attributed. When in 1853 Brehmer first asserted that consumption 
was a curable disease, he was called a charlatan by an outstanding clinician 
of the time, Niemeyer. In 1869 he claimed that 20 per cent of the 958 patients 
he had treated in Gébersdorf were permanently cured. ‘The average duration 
of treatment was only eighty-six days. Twenty years later, he stated that a total 
of 14,000 consumptives had been treated between 1854 and 1889. How many 
of these recovered isnot known. His clinical records must have been very scanty 
and incomplete. In his last publication, a book of 352 pages, he gives no 
statistics or even case reports. 
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Peter Dettweiler, patient and later assistant of Brehmer in Gébersdorf, con- 
vinced himself while there of the curability of pulmonary tuberculosis. Det- 
tweiler made important advances in the treatment. He demonstrated in his 
sanatorium at Falkenstein the error of Brehmer’s assertion that a high altitude 
was necessary for the cure of the disease and his other claim that immune regions 
existed. Dettweiler discovered that the open-air treatment could be carried 
out with success in the colder months of the year. Writing in 1886, he stated 
that for several years he had employed the ‘‘permanent fresh air treatment’’ 
in all seasons of the year. All patients not confined to bed, except for time 
taken out for meals and regulated exercise, were kept at rest on comfortable 
reclining chairs (Liegesessel). Seasons of the year, state of the weather and 
evening hours of darkness were no contraindications. Previously he and Breh- 
mer kept their patients indoors in bad weather. He made the important obser- 
vation at this time that present-day clincians should do well to heed that bed 
patients did much better when their beds were rolled from their rooms out into 
the open air. Dettweiler built balconies open on one side on which he placed 
comfortable couches. On,these couches the patients spent many hours daily 
even in stormy weather. A small percentage of the patients, about 6 per cent, 
spent ten to eleven hours of the day in winter at rest out-of-doors. The rest 
spent five to nine hours on the covered porches. Dettweiler, as the founder of 
the open-air rest treatment carried out in the reclining chair, deserves great honor 
but he did not restrict exercise as rigidly as Brehmer. He even permitted his 
patients to begin their walks down-grade and hence they were compelled to walk 
up-hill on their return with the resulting danger of overfatigue. This, as has 
been stated, Brehmer never allowed. Dettweiler admitted that every year he 
had patients who suffered from the effects of overexertion. Brehmer, however, 
allowed his patients with mild fever to be out of bed, although he states that 
exercise may increase fever. Dettweiler employed bed-rest during fever but he 
did not favor prolonged bed-rest and allowed the patients to get up when the 
temperature did not rise above 37.3° or 37.4°C. In his last paper published 
in 1900, he insisted that manifold injury was done to the sick organ and the sick 
organism by too long continued rest. Liebermeister in 1888 seems to have been 
the first to insist that tuberculous patients with fever should be kept in bed at 
home until some time after the fever had completely disappeared, before being 
sent to a more favorable climate. 

Although Dettweiler was the first to use long hours of rest in the recumbent 
position, he did not believe that rest was the curative agent. In his last paper he 
objected vigorously to those who regarded him as believing that rest cured the 
disease. According to his view it was the fresh air that was curative. Excessive 
exercise he recognized as dangerous to patients with active disease; hence, he 
was forced to keep them at rest a portion of the time while taking the open-air 
treatment. In 1886 Dettweiler issued a detailed report on 72 cases of pulmonary 
tuberculosis that had remained well for from three to nine years. That was the 
best record published in detail up to that date. He had treated over 1,000 cases 
so the percentage of permanent recoveries was not high. 
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The best and fullest account of the work of Brehmer and Dettweiler that I 
have seen is in Kinghorn’s book on The Cure of Pulmonary Tuberculosis by Rest 
and Exercise. 

A follower of Dettweiler whose work deserves especial mention was Turban 
of Davos Platz. He published in 1899 the statistics of 408 tuberculous patients 
treated in his sanatorium from its opening on August 9, 1889 to June 30, 1896. 
Excluded from the study were those who remained less than a month. The 
detailed analysis of the cases with introductory chapters on the physical diagnosis 
of pulmonary tuberculosis fills a quarto volume of 223 pages. His book entitled 
Beitrage zur Kenntniss der Lungen-Tuberculose contains, I believe, the most 
complete and instructive statistics of a large groupof tuberculous patients that 
have been published. Tubercle bacilli were found in 327 patients, or in 80.1 per 
cent. His patients remained under treatment in the sanatorium an average of 
two hundred and twenty-two days. The stay was much longer than in Breh- 
mer’s institution. His results were as good as any reported from the European 
continent or from Great Britain, and correspond closely to the results obtained 
in King Edward VII Sanatorium as late as 1917. On examination of his statistics 
one finds, however, that he lists as “in good condition” (Dauererfolge) those whose 
working capacity is somewhat restricted. Excluding from consideration the 
patients not traced, the number and percentages of those well and working are 
given in the following tabulation which I have constructed from his figures: 


Turban’s Results One to Seven Years after Discharge 


WELL AND WORKING 
NUMBER DEAD 
Number | Percentage 
nce 93 81 87 2 
199 82 41 61 


Turban prescribed a great deal of exercise. His method of treatment was that 
of Dettweiler, except that he kept patients in bed until fever had entirely sub- 
sided. He said in doing so he stood almost alone. If his results were better, 
it can be ascribed to the longer duration of the treatment and to the colder winter 
climate of Davos which necessitated a higher degree of immobilization while 
taking the fresh-air treatment in reclining chairs from five to seven hours daily. 
Five years after discharge, 41 per cent of the patients were in good condition; 
six years after discharge, 36 per cent. An equally small percentage of permanent 
cures has been reported by all others in more recent years who have employed 
considerable exercise during the activity of the disease. 

Judging from the latest treatises published in Germany and France, the treat- 
ment advocated is still the rest and exercise method of Dettweiler. The leading 
authorities in these countries still look upon exercise in the fresh air as an im- 
portant curative agent. 

So far as I can find from my reading, the first advocate of rest as a curative 
measure in pulmonary tuberculosis instead of the combination of rest and exercise 


190 JOSEPH H. PRATT 


was Franz Penzoldt of Erlangen, Germany. Hermann Weber of London said, 
“T would not treat a consumptive without bodily exercise.”” To this Penzoldt re- 
torted, “I would not treat a consumptive without rest and I allow exercise only 
exceptionally.” He seems to have lacked the strength of his convictions, how- 
ever, as he allowed exercise in the form of walking within a short time after fever 
ceased. He stated this in his last publication. 

The first in America to recognize that it was rest that was curative was Edward 
L. Trudeau. In a letter to me written in 1911, he said: “I was one of the first, 
if I remember, to advocate the rest-cure, and for many years had to stand my 
share of abuse about it. I remember distinctly getting up in medical meetings 
and being sat upon on all sides by the gentlemen who said ‘rest was very well, 
but how was the consumptive to keep up his appetite unless he exercised?’ 
Then my own men here did not believe in it at first, and it took some time for 
them to accept the fact that the best way to treat a tuberculous process which 
shows any degree of activity is by rest. At any rate, I want you to know that I 
have always been thoroughly in favor of rest, and that even now I| find myself 
standing out against the new doctrine of curing people by exercise. I cannot 
help but feel that although, of course, there are cases that are much benefited, 
especially by graded exercise, the fact still remains that when a tuberculous 
process shows any degree of activity, rest is the safest plan to follow. I know 
I have hurt nobody by rest, but I am quite sure I often have by allowing them to 
exercise. Perhaps this was due to want of caution on my part, but I should say, 
as I always have, when in doubt it is safer to rest your patient, and I know in this 
you will agree with me.” 

Trudeau in his pioneer work, built on the foundation laid by Brehmer and 
Dettweiler, tells us in his Autobiography that he learned of their work from an 
article that appeared in 1882 in The Practitioner, an English journal ‘edited by 
Anslie.” The only English journal named The Practitioner that I know of was 
at that time edited by Lauder Brunton. I have searched in vain for this article 
in the files of this journal for 1881 and 1882. 

Although Trudeau made a statement regarding the curative value of rest at 
a meeting of the Association of American Physicians as early as 1900, he did not 
in practice employ strict rest. I have learned from his old patients that Trudeau 
gave them very few instructions. He was in no sense a disciplinarian. To some 
of his patients his only advice was, “Stay out of doors but don’t get tired.” Be 
this as it may, Lawrason Brown writing in 1904 said, ‘‘Dr. Trudeau was the first 
in this country to carry out the rest treatment as recommended by Dettweiler.” 

Doctor Baldwin has told me that it was not Doctor Trudeau but Doctor Brown 
who first employed the rest treatment systematically at the Adirondack Cottage 
Sanitarium. Doctor Brown became the resident physician in 1900. From that 
time onward the patients were required to spend many hours daily on reclining 
chairs in the fresh air. It should be remembered, however, that it was from 
Doctor Trudeau that Doctor Brown first learned of the curative value of rest. 
So far as the printed record indicates, the first man after Trudeau to employ 
the Dettweiler method was Charles L. Minor of Asheville, North Carolina. His 
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paper published in 1901 was entitled The Feasibility and Management of a Hy- 
gienic Cure of Pulmonary Tuberculosis Outside of ‘‘Closed Sanatoria.’’ This 
article showed evidence that he had carefully studied the writings of Brehmer 
and Dettweiler available only in the original German. 

In 1904, Lawrason Brown, then resident physician of the Adirondack Cottage 
Sanitarium, and Charles L. Minor both contributed rules for rest and exercise 
to the new journal Doctor Brown started that year, The Outdoor Life. Both 
at that time held similar views. Both kept afebrile patients at rest the first week 
of treatment and then began exercise cautiously if the patients were doing well. 
Minor, as early as 1901, was using an adjustable reclining chair which allowed 
the patient to assume any position from the horizontal to the upright. Later 
the comfortable Adirondack reclining chair was designed by Brown. It was 
provided with a thick mattress. The ordinary hard steamer chairs which were 
widely used even years later did not permit the patient to get adequate rest. 

My own attempts to treat tuberculous patients resulted from my acquaintance 
with Dr. Charles L. Minor, while visiting friends in Asheville in December, 
1904. He had then developed and was successfully using methods of carefully 
supervising the treatment of consumptives outside of a sanatorium. My en- 
thusiasm was aroused and I determined, if possible, to treat poor tuberculosis 
patients in my clinic at the Massachusetts General Hospital by sanatorium meth- 
ods and to make use of the individual record book that Doctor Minor had de- 
vised. In this were recorded the temperature, pulse, food taken, hours out of 
doors, amount of rest and exercise, and other details of the daily life. I planned 
to organize what I termed a tuberculosis class which was to hold weekly meetings 
that would give me the opportunity to interview the patients, note their progress 
and give needed instruction. Money to support the class could not be obtained 
from any medical organization. It occurred to met that here was a good work 
for the Church. Unlike the Methodists, Baptists and Catholics, the Episco- 
palians had no hospital in Boston. Why should they not give money to restore 
health if possible to poor consumptives who would otherwise die without any 
special effort being made to save their lives? As I was convinced my method 
would give good results, I called on Doctor Elwood Worcester who had recently 
come to Boston as the rector of Emmanuel Church, a rich parish, and, although 
I had never met him and did not have even a note of introduction, I convinced 
him that there was a promising experiment and he furnished money, $500 from 
his discretionary fund for a six-month trial. The chief expense was the salary 
of a friendly visitor, but money was needed also for tents, porches and blankets 
for those too poor to buy them. Only patients with disease too far advanced to 
be admitted to the State Sanatorium, then limited to favorable cases, were to be 
treated in the class. Doctor Worcester raised the funds to support what was 
termed the Emmanuel Church Tuberculosis Class for no less than fifteen years 
when the class was taken over by the Division of Tuberculosis of the Massa- 
chusetts State Department of Health. To learn something at first hand of sana- 
torium methods before starting the class, I spent a week with my friend, Dr. 
Lawrason Brown, then the resident physician of the Adirondack Cottage Sani- 
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tarium. He had even at that early date acquired a fine library dealing with 
tuberculosis. Among his books was a copy of Turban’s Beitrdge of which ap- 
parently there are few in this country. It is not in the Boston Medical Library 
even to-day, thirty-seven years later. The copy I read this summer was ob- 
tained from the Surgeon-General’s Library. 

From the organization of the class on July 1, 1905, I attempted to heed the 
wise words of Doctor Osler that the successful treatment of pulmonary tuber- 
culosis depends upon “rigid regimen, alife of rules and regulations, a dominant 
will on the part of the doctor, willing obedience on the part of the patients and 
friends.”” The truth of Brehmer’s dictum was also realized from the start that 
“tuberculosis, although a curable disease, is a difficult disease to cure.” The 
weekly class meeting had a remarkable effect in creating such a good mental 
attitude on the part of the members that they willingly carried out the prescribed 
treatment faithfully and with enthusiasm. Each member kept a chart devised 
by Doctor Brown of the hours spent out of doors, and there was a rivalry to outdo 
one another. The number of hours was occasionally posted on the blackboard 
to stimulate this friendly competition. In my first paper, a chart selected at 
random was printed. It was for the month of August, 1905. The patient had 
spent not less than nineteen hours out of doors any day that month. On sixteen 
days, it was twenty-one hours and on four days, the record was twenty-two hours. 
He lived in a tent in his yard. His weight increased that month from 112 to 121 
pounds. This patient was a man of fifty-six who had had a cough for five years 
and a haemoptysis a year before admission. He made a good recovery. He was 
suddenly taken ill while working seven years later and died of pneumonia after 
an illness of eight days. 

It is evident that attendance at the class meeting involved an amount of 
physical activity that would be condemned in the light of present-day knowledge. 
Many of the patients lived from three to five miles from the meeting place. At 
that time no one objected to the class meeting on that score; so different were 
our ideas then regarding rest. The improvement of patients was so rapid and 
so marked that news of our success rapidly spread abroad. Before six months 
had passed, I was asked to describe our method of “home sanatorium treatment” 
at a meeting of the Johns Hopkins Medical Society, which I did on January 22, 
1906. At that time all 9 patients and all with positive sputum who had been in 
in the class three months or more had improved and all had gained weight. The 
average gain was 19.4 pounds, the minimum, 4 pounds and the maximum, 39 
pounds. Doctor Osler chanced to be in Baltimore at that time. Although he 
did not take part in the discussion of my paper, the class method was thus brought 
to his attention when first described and he became one of its earliest supporters. 
In October of the following year (1907) in a lecture on tuberculosis given at 
Dublin, Ireland, he described the special features of the class and after referring 
to the record of the first two years, stated that he knew “‘of no more encouraging 
feature in connection with the disease than this practical experiment which has 
been carried out so successfully.”” He never lost interest in it and continued 
to give it his support, writing me as late as August, 1918, a year before his 
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death, “I wish you were here with your T. B. work to which I referred the other 
day in an address at Leister.’”’ For the sake of accuracy I should state that, 
although Sir William Osler endorsed the class method, I have evidence to believe 
he remained unconvinced of the superiority of prolonged bed-rest over the com- 
monly accepted rest and exercise method. 

At the time I began the rest treatment with my class patients, the tuberculosis 
specialists in Boston, like most of those throughout the country, believed that 
the proper treatment consisted simply of life in the open air. There was no 
insistence on rest and exercise was not carefully regulated. It seems strange 
that they did not avail themselves of the methods of either Brehmer or Det- 
tweiler. The leader in the tuberculosis movement in Boston was that kindly and 
scholarly physician, Dr. Vincent Y. Bowditch, through whose efforts the 
first state sanatorium in America was established in Rutland, Massachusetts. 
In an article entitled Dangers of Overexertion which he published in 1904 in the 
first volume of Outdoor Life and written doubtless at the suggestion of the founder 
and editor of that journal, Lawrason Brown, he simply advised the patients 
to “‘take two short walks rather than one long one.” ‘This,’ he added, “was 
an admirable precept to follow for anyone who has been obliged to put himself 
into a physician’s hands for incipient, still more for advanced, disease.” 

A few days after my class was started in the summer of 1905, a day-camp was 
opened by the Boston Tuberculosis Society on a high hill in the outskirts of the 
city. A barge carried the patients in the morning up the hill, but they had to 
walk down the hill at night, a distance of nearly half a mile and take street cars 
to their homes. The patients ‘‘spent much time reading and playing various 
games.’ Cots were provided “for such patients as may be feverish.” We 
allowed a few patients to go to that day camp but I learned from observation 
that the exertion of the trip and the absence of facilities for adequate rest at the 
camp acted so injuriously that they offset any advantage gained. With in- 
creased experience, I began to use more rest. In a paper read before the National 
Tuberculosis Association in 1907, I said that ‘‘even in cases without fever, rest 
in the recumbent position is continued until symptoms of active disease have 
disappeared.” In a paper published the following year (1908), I stated my 
belief “‘that a case of pulmonary tuberculosis should be given the same form of 
rest treatment that is employed in typhoid fever.” In the same paper, I wrote: 
“One does not have to wait long for the benefit that comes from absolute rest out 
of doors provided the patients spend the night as well as the day in the open. 
Among 82 patients of whom I have complete records, 70 gained weight during 
the first 2 weeks of this treatment. ..The average gain was 3.4 pounds... The 
total gain of weight of the 70 patients during their first 2 weeks of treatment 
amounted to 237 pounds; the total loss of those who did not gain was 9 pounds. 
They were all poor and of necessity the diet was limited. Nearly all drank 2 
quarts of milk daily. They were not urged to eat more than they wanted.” 

By 1911 many tuberculosis classes had been formed and, at the Montreal meet- 
ing of the American Climatological Association, I made a detailed report of what 
had been accomplished. The class method was commended in the discussion 
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that followed by Dr. H. R. M. Landis of Philadelphia and Dr. James A. Miller 
of New York, both of whom had successful classes, Dr. C. L. Minor, Dr. L. 
Brown and others. It was admitted, however, that most of the classes were 
failures. I pointed out in my paper that in those “in which the members with 
active disease have been allowed to work or exercise, the results have been 
poor.”’ Doctor Brown said that so far as he knew there were only about six 
successful classes. In conclusion I stated that “‘success has been achieved where 
the patients have been kept at rest, where the supervision has been adequate, 
and where strict obedience has been enforced.’”’ The printed transactions of the 
Association contains the remarks made by twelve members who took part in the 
discussion. ‘Ten made no allusion to the treatment by prolonged rest which I 
advocated in my paper, but confined their remarks entirely to the class method. 
This indicates that at that time the leaders in the treatment of tuberculosis were 
not impressed with the importance of prolonged rest. One member, Dr. V. Y. 
Bowditch arose to oppose my views. Hesaid that “Dr. Pratt’s ideas as expressed 
for keeping the patient wholly at rest are entirely against what most of us now feel 
are essentials in the treatment, viz. a mixture of physical work and rest.” Another 
member, Doctor Floyd, endorsed the treatment carried out in a Boston day- 
camp. Attendance at this camp entailed making a trip by street car of seven miles 
twice a day, as the camp was located that distance from the center of the city. 

At the meeting of the National Tuberculosis Association held in Washington 
in 1916, I reported the results obtained during the preceding ten years. Statistics 
were prepared that showed that, when the average period of rest treatment was 
increased from seven weeks to four months, the disease was arrested in a distinctly 
larger percentage of cases. Although the leading tuberculosis specialists of the 
country were present in the audience, no one arose to support my view; in fact 
there was no discussion. Although I had been presenting evidence of the value 
of prolonged bed-rest at medical meetings for ten years, the first support for my 
views to be expressed in the discussions that followed the reading of any of my 
papers was in 1917 at the New York meeting of the American Medical Associa- 
tion. This endorsement was given by Dr. W. L. Dunn of Asheville, who said: 
“We should get away from the idea that rest is indicated only in the presence of 
temperature rises. I believe that is a serious error. Rest is Just as important 
to patients who are showing other evidence of tuberculosis, and that is particular- 
ly true in early cases. . . It takes a lot of nerve to take a patient who is big and 
husky on whom the diagnosis of tuberculosis has been made and put that man to 
bed. . . But it is to these patients we should be the most definite in our treatment 
and hold in line and give the rest cure.”” On the same occasion, Doctor Zueblin 
and Doctor Pottenger supported the rest treatment. The latter stated that he 
treated his patients in bed until activity had ceased. He went on to say, “I 
have noticed in treating patients with rest that the appetite is better, they are 
not so easily discouraged, they do not worry so much as when I treat them with 
exercise and, in fact, the whole improvement is more satisfactory.” 

My views, however, regarding prolonged rest did not escape severe criticism 
at this same meeting. Doctor Fishberg, author of a well known textbook on 
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tuberculosis, said in discussing my paper, ‘‘Most tuberculous patients can and 
should work. . . Rest is indicated in some cases, but many can work, and it is our 
duty to direct them along these lines.” Note that this statement was made as 
late as 1917 by a specialist in tuberculosis. My paper which was entitled The 
Importance of Prolonged Bed-rest in the Treatment of Pulmonary Tuberculosis 
contained statistics that seemed to me convincing evidence that patients treated 
with prolonged rest relapsed far less frequently after returning to work than those 
treated with exercise. So it seemed also to Riviere, the distinguished tuber- 
culosis specialist of London, who later reprinted my tabulated results in the 
Lancet and British Medical Journal. Although my paper was read before the 
medical section of the American Medical Association at its annual meeting, the 
editor of the Journal of the American Medical Association thought it so unim- 
portant that he declined to publish it. 

An advance in bed-rest treatment was made by Dr. Gerald B. Webb of 
Colorado Springs in the form of postural rest. The patient was instructed to lie 
on the affected side of the chest many hours daily. Small firm pillows were con- 
structed and so placed to limit still further the movement of the dependent lung. 
He had employed this procedure a number of years when he and his associate 
published a description of ‘“‘rest of the individual lung by posture” in 1916. 

When, in 1918, Dr. Hugh M. Kinghorn read his important papers on rest 
and exercise before the Climatological and the National Tuberculosis Associa- 
tions, it was evident from the discussions that followed that at long last treat- 
ment by prolonged bed-rest was acquiring the support of the majority. The 
two chief opponents were Doctor Charles L. Minor and Dr. Vincent Y. 
Bowditch. Doctor Minor’s position was essentially the same as it was eleven 
years before when, in discussing by views at the meeting of the National Tuber- 
culosis Association (1907), he said, ‘I would take issue with the reader of the 
paper about the necessity of continued rest until all activity of the disease has 
ceased.”’ 

Doctor Bowditch said, to quote from the Transactions of the National Tuber- 
culosis Association for 1918, “‘I am not in favor of constant prolonged rest in bed 
to the extent that possibly a few of our friends advocate, and that our friend, 
Doctor Pratt, so strongly urges... In opposition to this view, Dr. Lawrason 
Brown replied: “I think that we might state and more or less successfully defend 
a thesis which affirms that in proportion as you give any organ of the body 
functional rest, so you can cure it from tuberculosis. Or, to put it probably in a 
better way, soit can recover from tuberculosis. Doctor Kinghorn said practically 
this, in quoting the effects of rest on various organs. I might say that in the 
Sanatorium at Trudeau, some years ago, we refused to take patients with laryn- 
geal tuberculosis because we thought they all died. We did not know then how 
to treat them, or what rest of the voice meant. But I had to do it myself a year 
and a half ago, and I do not now have any compunctions about making a man 
or woman do it for, say, six weeks. Another thing, to go to the opposite end, is 
tuberculosis of the intestines. It is impossible to give tuberculous intestines any 
rest, except by surgical intervention. All of us know how fatal tuberculosis of 
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the intestines is. There is no curative treatment for it. The only thing that we 
can do is to excise it, or short-circuit it, so that you can give the part which is 
diseased some rest. 

“Considering the whole question, I think the chief point of difference in opinion 
is the question of how long to keep the patient in bed. Doctor Pratt gets some 
advanced cases, and Doctor Kinghorn has taught us that in advanced cases, one 
gets no results from the short rest. You have to prolong it, keep them in bed not 
only for a few weeks but for months. An early case does not need such lengthy 
rest.” 

The first large institution to employ prolonged bed-rest was, I believe, the 
Rutland State Sanatorium in Massachusetts. This form of treatment was 
introduced by Doctor Ernest B. Emerson when he assumed the direction of that 
Sanatorium in 1917. To obtain definite information regarding the amount of 
bed-rest employed, I inquired about 1922 of the directors of a number of sana- 
toria how long they would keep in bed a patient with early pulmonary tubercu- 
losis who presented the following features on admission: no fever, pulse slightly 
accelerated or normal, no loss of strength, but a few pounds underweight, slight 
cough with positive sputum, dulness and rAles at the apexof onelung. The replies 
ranged from one day to four months and it was Doctor Emerson alone who 
wrote four months. Previous to Doctor Emerson’s appointment, a large amount 
of unrestricted exercise had been permitted to afebrile patients as the views of 
Doctor Bowditch, who was chiefly instrumental in establishing this first state 
sanatorium, had been largely followed. As a result, treatment was based on 
life in the open air not rest. Doctor Emerson had courage to inaugurate the 
prolonged bed-rest treatment in Massachusetts at a time when the leaders in the 
tuberculosis campaign did not believe in it. He overcame the opposition of the 
vested interests, however, and experience increased his conviction of its value. 
In 1923 he wrote, ‘‘Without rest, all other known measures, important as they 
may be, will fail. It is the bed rock of tuberculosis therapy...” And in another 
paper written twelve years later (1935) he says, ‘“‘rest is the only measure in the 
treatment of tuberculosis which has stood the test of time.” His assistant, 
Dr. Paul Dufault, in a paper entitled Prolonged Bed-rest Treatment in Pulmon- 
ary Tuberculosis published in 1933, showed statistical evidence of the superiority 
of the rest treatment over that previously employed at Rutland. 

The resistance to the adoption of the rest treatment has been much greater in 
Great Britain than in this country. There, treatment by graduated labor in- 
troduced by Patterson at the Frimley Sanatorium in 1905 was held in favor for 
many years in spite of very poor end-results—50 per cent of the patients were 
unable to work two years after leaving the Frimley Sanatorium, while 95 per cent 
of the patients in the Emmanuel Church Tuberculosis Class treated by prolonged 
rest were working at the end of this period. 

The doctrine of graduated exercise owes its popularity, wrote Claude Lillings- 
ton in the Lancet, January 13, 1923, ‘‘to (1) the vigorous and charming personal- 
ity of its chief sponsor; (2) the primitive instincts of a race whose strength has 
never been to sit still; and (3) a minute kernel of truth.”” He went on to say that 
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“the successes achieved by the silence treatment of tuberculosis of the larynx and 
by artificial pneumothorax and thoracoplastic operations have done much to 
prove that immobilization is quite as essential to the tuberculous lung as to the 
tuberculous joint. Ungraduated rest rather than graduated exercise is the pa- 
tient’s first need when his disease is incipient and active.” Dr. Clive Riviere 
in a letter to the editor of the Lancet characterized these views of Doctor Lil- 
lington on the subject of rest and exercise as ‘‘daring in these days and in this 
country.” 

Doctor Adami, professor of pathology at McGill, was impressed by the ex- 
cellent results obtained by Dr. C. P. Howard and Dr. A. H. Gordon in a 
tuberculosis class using the prolonged bed-rest treatment in Montreal. Adami 
noted that the patients kept at rest out-of-doors in their homes gained twice as 
much weight as did patients in a sanatorium seventy miles outside the city. 
Later, after taking up residence in England, Adami tried over a period of years 
to persuade physicians there to employ the class method and succeeded in 
convincing Doctor Riviere, the well known phthisiologist, of its value. In 1923, 
Riviere published an article in the Lancet under the title A Plea for Changed 
Method in the Treatment of the Tuberculous Poor in which he advocated prolonged 
bed-rest in the patients home with the treatment supervised by the class method. 
He made the strong assertion that “no one conversant with the present day treat- 
ment of tuberculosis among the working class will deny that the results are 
eminently unsatisfactory.”’ He pointed out that the ‘treatment of the tuber- 
culous poor in their own beds has already been tried and tried with success” 
and then referred to our work. He prepared the following table giving figures 
of recovery obtained by the methods of graduated labor (Frimley), rest and 
exercise (King Edward VII Sanatorium at Midhurst) and prolonged bed-rest 
(Emmanuel Church Tuberculosis class). 


Riviere’s Tabulation 


MIDHURST-ALL CASES PRATT’S UNSELECTED 
YEARS AFTER DISCHARGE FRIMLEY CASES AT WORK TUBERCULOSIS AND ‘‘WELL CASES (191 ALTOGETHER 
OR ALIVE”’ AT WORK) 
Per cent Per cent Per cent 
1 61 69 95 
2 50 61 92 
3 46 50 87 
4 44 47 76 
5 39 39 71 
6 42 38 69 
7 23 38 70 
8 33 70 
9 38 64 
10 | 35 50 


Riviere commented on the table as follows: ‘The figures for Pratt’s bed sys- 
tem are too striking to be accepted without careful evidence and his material is 
certainly over small for statistical valuation. .. But whatever the value of these 
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figures may be, we have here at any rate a system of treatment based on safe 
lines and sound principles, which has worked in practice, has elicited enthusiastic 
approval of men on the spot and seems capable of infinite extension.” Figures 
of recovery we published years later were even better than these given in this 
table. Of patients with positive sputum when treatment was begun, who re- 
covered wage-earning power in our class, 79 per cent were well and working ten 
years after discharge. This is a better record than the Frimley and Midhurst 
cases made one year after returning to work as Riviere’s table shows. Riviere 
recommended that bed-rest treatment at home be carried on “some months, 
four, six, or eight, before admission to hospital and sanatorium.” In the same 
year, Riviere made a similar plea for prolonged rest treatment in the. British 
Medical Journal. A careful search of the columns of the Lancet for the three 
following years finds no reference to Riviere’s views. Apparently they did not 
even stir up opposition, but were simply ignored. English physicians in charge 
of sanatoria continued to prescribe exercise to active cases of tuberculosis, if 
afebrile. L.S. Burrell, writing as late as 1937 in Recent Advances in Pulmonary 
Tuberculosis, says exercise is necessary as well as rest. He adds “that it is very 
important to provide as much recreation as possible. . . Clock golf, putting, cro- 
quet may be allowed for many patients...” He states further that ‘‘the results 
of graduated labor at Frimley Sanatorium were very good and many patients 
left the sanatorium capable of doing a full day’s manual labor without harm.” 
Unfortunately he seemed unacquainted with the published statistics which 
showed that 39 per cent broke down within one year after returning to work 
and 50 per cent within two years. (See Riviere’s table.) The same writer, 
Doctor Burrell, who is physician to the Brompton Hospital for Consumptives 
and consulting physician to Midhurst Sanatorium, in the article on tuberculosis 
in the authoritative British Encyclopedia of Medical Practice published in 1938, 
gives credit which belongs to Riviere, to a Swiss physician, Jaquerod, for ad- 
vocating in an English periodical long periods of rest in active tuberculosis and 
for presenting evidence “that many patients become cured without resorting 
to special methods of rest such as pneumothorax.” Jaquerod’s paper 
to which the writer refers appeared in the British Journal of Tuberculosis in 
1935, no less than twelve years after Riviere’s articles were published. 
Prolonged rest treatment may result in the complete disappearance of tubercu- 
lous lesions in the lungs, even in cases of advanced tuberculosis. Our first patient 
in the original tuberculosis class had marked physical signs in the right upper 
lobe when treatment was begun. She died suddenly from a cerebral haemorrhage 
fifteen years after discharge with wage-earning power restored. At autopsy, 
the right upper lobe was greatly reduced in size. It was emphysematous and 
presented no evidence of tuberculosis. Recently an early class member died of 
pneumonia thirty-six years after recovery from advanced pulmonary tuberculosis. 
There was a fairly large bronchiectatic cavity at the left apex but no evidence 
of tuberculosis was found in the lungs or bronchial lymph nodes. Dr. H. E. 
MacMahon, professor of pathology at Tufts Medical School, who performed the 
autopsy, made a very extensive histological search but found no tuberculous 
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tissue. He naturally doubted that the man had ever had tuberculosis and asked 
if tubercle bacilli had ever been demonstrated in his sputum. The old clinical 
records were then consulted. They show that he not only had a positive sputum 
but that he had been twice refused admission to the Rutland Sanatorium owing 
to the extent of the disease and the seriousness of his condition. 

The most remarkable evidence of the restitution of lung tissue in tuberculosis 
I have ever seen during life was demonstrated to me by Doctor Hugh M. King- 
horn in Saranac in a series of X-ray films. He showed chest films exhibiting 
such extensive lesions of exudative tuberculosis sometimes with cavity formation 
that cure by rest alone would seem impossible. Yet films of the same chests 
after two years of bed-rest showed lungs that to my eyes appeared normal. 

At the present time, prolonged bed-rest seems to be generally recommended 
and employed in this country and Canada but not in Great Britain and the 
continent of Europe where the method of rest and exercise in the open air intro- 
duced by Dettweiler over fifty years ago is still chiefly employed. 

In this country in recent years the fresh air treatment is more and more 
neglected. I have met recently tuberculosis specialists who denied its curative 
value and I have seen them treat patients in hospital rooms with single windows 
and with no insistence on keeping these open, but strict instructions regarding 
bed-rest. This has occurred in our own hospital. I have examined the records 
for a gain in weight and found it almost negligible in contrast to the marked gain 
during the early weeks of treatment of my class patients kept in bed out-of-doors. 
This neglect of fresh air would have astonished and dismayed Brehmer, Det- 
tweiler, Trudeau, Bowditch and the other pioneers. I cannot believe that their 
clinical observations of the curative power of the open air were valueless. Tru- 
deau’s early experiments deal with this problem. He showed, you recall, that 
rabbits inoculated with tubercle bacilli recovered or showed slight lesions when 
allowed to run about in the open air while those confined to a dark, damp place 
rapidly succumbed. If patients do as well under bed-rest treatment indoors 
as out-of-doors, then the percentage and duration of recovery should be as great 
and, to the best of my knowledge, that has not been demonstrated. When a 
patient is in bed out-of-doors in cool and cold weather, there is involuntary 
immobilization in order to keep warm. Furthermore, a patient in the cool open 
air has less company and hence does not exercise his lungs by talking as much as 
he would in a warm room. In addition, there is evidence that living in the open 
air,even in bed, tends to raise the spirits and hence has a psychotherapeutic value. 
Dettweiler in his last paper quoted the cynical statement ‘“‘in medicine the truth 
of today is the error of tomorrow,” although he did not believe it applied to his 
method. Let us avoid the mistake of accepting as true generally held but un- 
proved views and by continued study and investigation discover the real truth 
which is the same yesterday, to-day and to-morrow. 


SUMMARY 


Evidence is presented to show that Brehmer, who was the first to design a 
form of treatment that yielded any success in the treatment of pulmonary tuber- 
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culosis, employed more rest than any physician previously. Although he held 
the false theory that cure resulted from strengthening the heart by regulated 
exercise, he was more careful than any predecessor to avoid overexertion. Det- 
tweiler introduced rest in reclining chairs on open-air porches but he held that 
fresh air, not rest, was curative. Trudeau was the first to attempt to apply 
Dettweiler’s method in this country. He, unlike Dettweiler, recognized the 
curative action of rest. Lawrason Brown at the Adirondack Cottage Sanitarium 
and Charles L. Minor of Asheville were. the first to apply the Dettweiler methods 
systematically and in detail based on a careful study of the German writers, 
Brehmer, Dettweiler and others, none of whose works was available in transla- 
tion. - 

Stimulated and guided by these two men, I applied the same methods of rest 
and regulated exercise to the treatment of the tuberculous poor in their homes 
in Boston and its suburbs by means of an organization known as the Emmanuel 
Church Tuberculosis Class which was formed in July, 1905. After a year’s 
experience the bed was substituted for the reclining chair and longer and longer 
periods of rest employed before any exercise was prescribed. In 1907 treatment 
of bed-rest continued for several months after fever had disappeared was first 
advocated at the meeting of the National Tuberculosis Society. During the 
following ten years, at various meetings and in various publications, evidence of 
its superiority over the employment of exercise in the active stage of the disease 
was presented. Active opposition was encountered from those who held the 
generally accepted view at that time that exercise was curative. Lawrason 
Brown, with the passage of time, advocated in his writings longer periods of 
bed-rest. In 1912, he recommended six weeks in all afebrile cases; later several 
months in selected cases. By 1918 a number of the leading authorities in this 
country endorsed prolonged bed-rest. 

Results of statistical studies are presented which show that patients with 
quiescent disease who were given graduated exercise relapsed frequently within 
a year or two after returning to work. On the other hand, patients treated with 
bed-rest in the fresh air over periods of four months or longer, depending on the 
extent of the disease, rarely relapsed. 

Early in the century it was generally held that fresh air was curative and the 
importance of rest was not recognized. Now rest is generally regarded as the 
curative agent and the importance of fresh air minimized or rejected by many. 
No statistical studies are available to support the correctness of the recent view 
that long continued bed-rest indoors yields as good results as in the open air. 
The experience of leading students of pulmonary tuberculosis, from Brehmer to 
Lawrason Brown, makes it improbable. 


SUMARIO 


Preséntanse aqui datos que demuestran que Brehmer, quien fué el primero en 
proponer un tratamiento que obtuviera éxito en la tuberculosis pulmonar, 
empleé el descanso en mayor grado que ningtin médico antes. Aunque abri- 
gaba la teoria errénea de que la curacién procedia del fortalecimiento del cora- 


REST TREATMENT OF PULMONARY TUBERCULOSIS 201 


zon por el ejercicio reglamentado, mostrése mds euidadoso que ninguno de sus 
predecesores en evitar el sobre-ejercicio. Dettweiler introdujo el reposo en 
butacas colocadas en galerias el aire libre, pero sostenia que lo que curaba era 
el aire libre y no el descanso. Trudeau fué el primero que traté de aplicar el 
método de Dettweiler en este pais; pero en contraposicién a aquél, reconocié la 
accién curativa del reposo. Lawrason Brown en el Adirondack Cottage Sani- 
tarium y Charles L. Minor en Asheville fueron los primeros que aplicaron los 
métodos de Dettweiler sistematica y detalladamente, funddndose en un cuida- 
doso estudio de los autores alemanes Brehmer, Dettweiler y otros, ninguna de 
cuyas obras habia sido todavia traducida. 

Impulsado y guiado por dichos dos tisidlogos, el autor aplicé los mismos 
métodos del descanso y el ejercicio graduado al tratamiento de los tuberculosos 
pobres en sus hogares, en Boston y suburbios, por medio de una organizacién 
creada en Julio, 1905, y que llevaba el nombre de Clase en Tuberculosis de la 
Iglesia Emmanuel. Tras un afio de experiencia se cambié la cama por una 
butaca y se emplearon periodos de reposo cada vez mas largos antes de aconse- 
jar ningtin ejercicio. En 1907 en la reunidén de la Sociedad Nacional contra la 
Tuberculosis, se recomend6é por primera vez la continuacién del encamamiento 
por varios meses después de desaparecer la fiebre. Durante los siguientes 10 
afios, en varias reuniones y en distintas publicaciones, se presentaron pruebas 
de su superioridad sobre el empleo del ejercicio durante el periodo activo de la 
enfermedad. Ofrecieron una oposicién activa los que sostenfan la teoria en 
favor entonces de que el ejercicio era curativo. En el transcurso del tiempo 
Lawrason Brown aconsejé en sus obras periodos mds prolongados de descanso 
en cama; en 1912 recomendé seis semanas en todos los casos febriles, y después 
varios meses en casos seleccionados. Para 1918 varios de los principales ti- 
sidlogos de este pais ay respaldaban el encamamiento prolongado. 

Preséntanse aqui estadisticas que demuestran que los enfermos que padecian 
de la enfermedad en forma quiescente a quienes se les permitié ejercicio gra- 
duado, tuvieron frecuentemente recidivas al afio o dos afios de reanudar su 
trabajo, mientras que rara vez sucedia esto en los enfermos tratados con el 
reposo en cama al aire libre durante periodos de 4 meses 0 mas, conforme a 
la extensién de la enfermedad. 

A principios del siglo crefase generalmente que el aire libre era curativo sin 
reconocerse la importancia del reposo. Hoy dia el descanso esté considerado 
generalmente como el elemento curativo y muchos menosprecian y rechazan 
el valor del aire puro. No hay estadisticas que apoyen la exactitud de la opi- 
nidn reinante de que el encamamiento prolongado en un recinto interior dé tan 
buen resultado como al aire libre, y juzgando por las observaciones de los mas 
distinguidos tisidlogos, desde Brehmer a Lawrason Brown, esto parece impro- 
bable. 


EVALUATION OF CHEMOTHERAPEUTIC AGENTS IN CLINICAL 
TUBERCULOSIS! 


A Suggested Procedure 


H. CORWIN HINSHAW? ano WILLIAM H. FELDMAN? 


The recently acquired knowledge that certain drugs are therapeutically 
effective against experimentally induced tuberculosis in guinea pigs (1) has 
attracted renewed interest in the possibility that a drug may be developed for 
clinical application in tuberculosis. Some preliminary reports have been en- 
couraging, but they are not conclusive, and several have drawn attention to the 
unusual difficulties attending investigation in tuberculosis (2 to 9). Investi- 
gators have expressed grave concern lest premature or ill-founded conclusions ’ 
be drawn with resultant wide-spread disillusionment to patients and physi- 
cians. Morale is of such critical importance in sanatorium regimen that serious 
harm may result if patients are misinformed, especially if such misinformation 
should discourage their acceptance of conventional treatment known to be 
effective. The following suggestions are offered to investigators who wish to 
undertake work of this type in the hope that they may be of assistance. They 
also are for the medical profession as a whole to aid in the evaluation of subse- 
quent clinical reports. 

It should be emphasized that the somewhat incomplete studies which have 
been carried out on the clinical chemotherapy of tuberculosis with sulfone drugs 
have served a useful purpose (2, 3, 4, 5, 7,8, 10). These have demonstrated that 
certain drugs may be administered under careful observation for periods in 
excess of two years and have indicated the nature of certain undesirable and 
dangerous side reactions (2, 3, 7, 8, 10, 11, 12). In some of these studies the 
therapeutic effect demonstrated has been sufficient to indicate the desirability 
of further investigation, but future studies in order to be valuable must be of 
an entirely different character with adequate control of the many variables en- 
countered in tuberculosis. It is our belief at this time that little additional in- 
formation of clinical value is likely to result from extensive repetition of such 
uncontrolled studies, unless drugs are developed which have a therapeutic 
efficacy much more obvious than that which has been demonstrated for those 
drugs (promin, diasone and so forth) which have been studied to date. 

The principles of objective experimentation with animals have been clearly 
established and widely adhered to and the inclusion of an accurately balanced 
and adequately large group of controls has become a sine qua non for any thera- 
peutic experiment. It is our belief that similar exacting standards must be de- 
manded of future clinical studies of this type. 


1 Presented before the Medical Section at the 40th annual meeting of the National 
Tuberculosis Association, Chicago, Illinois, May 10, 1944. 
2 Division of Medicine, Mayo Clinic, Rochester, Minnesota. 
’ Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 
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CHEMOTHERAPY 


EXPERIMENTAL BACKGROUND 

Any drug proposed for clinical study in tuberculosis first should have demon- 
strated several properties: 

1: It should have the ability to restrain, arrest or overcome well established 
tuberculosis in experimental animals, as determined by comparison of survival 
time and gross and microscopical alteration of lesions with those of adequate 
controls. The disease should have been permitted to spread and develop in the 
test animals before institution of treatment. If the drug must be given early in 
the course of the experimental disease to be effective and is only capable of pre- 
venting spread of tuberculosis, it is doubtful if clinical application is justifiable. 

2: Experimental animals should be able to tolerate continued administration 
of the drug in effective doses over periods of many months without critical or 
irreversible derangement of function or structure of the haematopoietic system, 
kidneys, liver and so forth. The relationship between minimal effective dose 
and maximal tolerated dose should be such as to yield an adequate margin of 
safety to the animals concerned. 

3: Adequate test doses should have been administered to human beings prior 
to institution of any extensive program. The necessary pharmacological data 
should indicate: (/) that the hazards of treatment are absent or are sufficiently 
slight when compared with the anticipated therapeutic result to justify any 
discomfort or risk entailed; (2) that the nature and potentialities of any un- 
desirable side reactions are known and methods of prevention or early detection 
of such reactions are available and (3) that the drug when given to human beings 


is absorbed as shown by appreciable concentration in the blood and that the 
metabolism and method of excretion of the drug are understood adequately 
whenever possible. 


CLINICAL APPLICATION 


Selection of patients for clinical study: The success or failure of therapeutic 
research may depend on the selection of cases for treatment and for a fully 
adequate control series. Tuberculosis is so notoriously protean in its clinical 
manifestations and so erratic and unpredictable in its clinical course that critical 
analysis and classification of clinical material should be applied before cases 
are selected for study. The apparent pathological nature of the lesions, the 
extent of the lesions and other factors which might influence prognosis must be 
considered. As homogeneous a group of cases as possible is desirable. 

The belief has been expressed, (2, 3) that exudative pulmonary tuberculosis 
of recent origin appears to be suitable for chemotherapy because such lesions 
resemble those successfully treated in animals and because the pathological 
processes may still be in a reversible stage of development. For this reason, 
study of this type of lesion is recommended first. After caseation, cavitation 
and fibrosis have made their appearance, resolution should be slower, less com- 
plete and more often dependent on mechanical factors rather than on direct 
antibacterial action, such as might result from chemotherapy. However, it 
seems probable that the effect of chemotherapy on each of the many types of 
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pulmonary and extrapulmonary tuberculosis must eventually be studied. Less 
confusion will result, however, if investigators will regard these as separate 
diseases. For example, although the aetiological agent is identical in tuber- 
culous lymphadenitis, in tuberculous meningitis and in the many varieties of 
pulmonary tuberculosis, the clinical courses are so divergent that the response 
of each to any effective chemotherapy which may become available should be 
different. 

Classification of cases of pulmonary tuberculosis presents unusual difficulties. 
Although we must recognize certain deficiencies of the roentgenographic method 
of diagnosis, this, nevertheless, appears to be the most dependable guide available 
at this time. Roentgenographic study frequently will reveal frésh exudative 
disease in association with older lesions of destructive and fibrotic type, the latter 
being the apparent source from which the recent lesions were derived by broncho- 
genic dissemination. These recent extensions could constitute suitable lesions 
for study of chemotherapy if they have not yet advanced to extensive degrees 
of caseation. Such lesions would appear to be the most frequently available 
exudative types of disease in the usual sanatorium population and would indicate 
a lack of effective resistance on the part of the patients. However, since spon- 
taneous remissions of lesions of this type are frequently observed, improvement 
must not be attributed to chemotherapy unless it is compared with that of an 
adequate number of similar patients (controls) who did not receive treatment 
with the drug under consideration. 

The numerous factors which affect the prognosis of pulmonary tuberculosis 
should be considered and should be as carefully balanced as possible in the group 
of the patients who are to receive treatment with the drug and in the group 
of those who will not receive the drug (controls). These factors are numerous 
but include age, sex, race, associated disease (such as diabetes), codperation and 
so forth. For example, it might appear that for various reasons patients of 
adolescent age might prove to be suitable subjects for study. Lesions of patients 
of this age are unstable and tend either to resolve or to progress rapidly. This 
makes a large and accurate control group even more imperative than when 
patients of other age groups are studied. 

Bacteriological proof of tuberculosis should be obtained in every case selected 
for treatment with the drug or as a control, regardless of how typical the roent- 
genographic picture may appear. It is our belief that bacteriological study 
of gastric contents, including culture and inoculation of guinea pigs is an indis- 
pensable aid. In our studies (3, 8) we have not reported sputum as negative 
except after repeated negative cultural examinations of gastric contents. 

The number of patients selected will depend on the size of the sanatorium 
and the number of patients willing to volunteer for such treatment. The number 
of patients required for critical judgment of efficacy of chemotherapy is much 
greater in tuberculosis than in some disease which has a more predictable clinical 
pattern. The number of patients required also depends on the type of cases 
selected. If our suggestions are followed and the lesions selected are of similar 
character and extent, fewer cases would be required than if many stages and types 
of tuberculosis were being studied simultaneously. 
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Some preliminary impressions might be gained from study of smaller groups 
of patients, such as we and other authors have reported, but significant and un- 
qualified conclusions should be drawn only if the series is large enough to ex- 
clude errors due to sampling. It would appear at this time that from 50 to 
100 patients should be treated with the drug and a similar number of control 
patients should be available for an exhaustive investigation. If sufficient uni- 
formity of procedure were followed, it might be possible to pool the results of 
different investigators, but this adds another factor of uncertainty. 

Selection of controls: As stated previously, it cannot be too strongly empha- 
sized that the clinical investigation of the drug should be as well controlled as 
would be an animal experiment, if equally conclusive results are to be obtained. 
The truly decisive clinical investigation should be as well founded in facts as a 
properly executed laboratory study. Although circumstances rarely permit 
such exactitude in clinical work, it is sometimes necessary to await the per- 
formance of such an experiment before an urgent question in clinical medicine 
can be answered adequately. Such controlled studies were required to prove 
the efficacy of therapeutic antipneumococcic sera. © 

The patients available for clinical study should be divided into two groups 
of equal size with comparable disease and every effort should be made to divide 
the patients so that all accessory factors which bear on the prognosis should be 
balanced as accurately as is possible in the two groups. It would be a great 
advantage if some procedure of chance could be resorted to in deciding which 
patients are to receive treatment with the drug. In our own studies now under 
way, pairs of patients who had as nearly comparable disease as possible were 
selected and the toss of a coin decided which member of each pair was to receive 
treatment with the drug. The remaining one is considered the control. Ad- 
ministration of inert preparations to the control patients to exclude the factor 
of mental suggestion also would be of some advantage. No one who has wide 
knowledge of the pathology and clinical course of pulmonary tuberculosis will 
have any delusion as to the difficulty in carrying out this important factor of 
control. 

It is possible to compare the clinical progress of a group of patients after 
treatment with the substance in question to that before the drug was given. It 
appears highly doubtful, however, whether this method of comparison should be 
considered as adequate evidence of therapeutic usefulness of the drug if the 
differences in clinical progress before and after treatment are not of such mag- 
nitude or so striking as to exclude the possibility that changes observed are due 
to the natural evolution of the disease. This method of study has been re- 
sponsible for many therapeutic errors in the history of medicine. 

Administration of the drug: Dose—Although the dosage chosen should not 
be sufficiently high to produce dangerous toxic reactions, maximal tolerated 
doses must be administered before a drug may be judged ineffective. At such 
a high level undesirable side reactions may impinge on the patient’s comfort, 
but uncomfortable reactions should be sharply distinguished from those which 
indicate actual hazard. Later in the course of the study it would be necessary 
to reduce dosage adequately in order to ascertain the minimal effective dose. 
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In so far as possible the dosage should be regulated by objective criteria and 
determined by the physician, often without the patient’s knowledge, especially 
if the patient is in a position to compare his dose with that of other patients 
participating in the investigation. As a general rule, however, variable dosage 
should be discouraged so far as possible in order that the procedure may be 
repeated more readily by subsequent investigators. 

Route and method—The method of administration chosen should be similar 
to that which has achieved results in experimental animals. It would be pref- 
erable not to give the drug parenterally to patients if the oral route has been 
successful in animal experiments. The compound should be administered at 
such intervals as may be required to maintain the concentration of the drug in 
the blood at a constant level, if possible. No drug should be discarded as in- 
effective if the successful animal experiment has not been adapted as closely as 
possible to the clinical situation. 

Duration of treatment: The observer must constantly keep in mind the patho- 
logical nature of tuberculosis and the naturally slow course of the healing process 
in man. Experience with other forms of treatment, such as collapse therapy, 
has demonstrated that many months are required for stabilization of an active 
lesion and pathological studies have shown that potentialities of recurrence are 
present for years in many instances. Obviously, a rapidly effective bactericidal 
drug that interrupts the course of tuberculosis promptly would be ideal, but no 
such drug is on the horizon at present. Drugs which have been studied (promin, 
diasone and promizole (13, 14)) are not rapid in their action on the disease in 
experimental animals and it appears that these drugs would not be likely to 
achieve convincing results unless given continuously for periods of at least a 
few months. If a time limit must be chosen for drugs which are available at 
present, we would suggest a minimal period of treatment of two to four months. 
Tuberculosis cannot be compared to those acute diseases which react so rapidly 
and favorably to sulfonamide preparations. We have become too accustomed 
to the miracles wrought by sulfonamide and antibiotic preparations in acute 
diseases to distinguish lesser or slower effects in their true perspective. Anti- 
tuberculosis treatment is perhaps more comparable to antisyphilitic treatment. 

Selection of institutions: It appears certain that patients subjected to such 
studies as are described herein should be confined to an institution. Since the 
numbers of participating patients should be rather large and they should be 
selected from a still larger group, an institution of considerable size which in 
normal times would have an adequate professional and nonprofessional staff 
is usually necessary. The program should preferably be under the supervision 
of someone who is experienced in problems of research. The clinician should 
have available for consultation specialists in the various laboratory sciences, 
especially in the fields of roentgenology and pathology. Laboratory facilities 
which permit repeated examinations of sputum and gastric contents by most 
precise methods are basic necessities in such investigations. 

Collection of data: If sound decisions are to be made, they must be based on 
objectively demonstrable facts. Hence it would be necessary to take more 
frequent and more accurate records of a patient’s course if he is participating in 
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such a program than would be required under routine conditions. Roentgeno- 
logical examinations and determinations of sedimentation rate should preferably 
be made once each month and bacteriological examinations of the sputum 
should be repeated at frequent intervals. All negative microscopical examina- 
tions of the sputum, even though concentrated, should be checked by culture 
or inoculation into guinea pigs (preferably both) and, when the sputum finally 
is proved negative by these means, similar examinations of several specimens 
of fasting gastric contents should be made. Haematological examination will 
be required at least once or twice each week, if patients are being treated with 
some of the present known drugs (promin or diasone) which have potentialities 
for affecting adversely the haematopoietic system. Although adequate records 
of the clinical course should be kept, no dependence should be placed on the 
patient’s testimonial as to his sense of well-being and his personal opinion as to 
his progress. Only objectively recorded and demonstrable quantitative data 
should be utilized. 


JUDGMENT OF DATA 


Under ideal conditions classification and interpretation of results should be 
entrusted to those who are not directly connected with the patient’s care or 
rechecked by such persons, if this is possible. An impartial and disinterested 
roentgenologist might be enlisted as a referee whenever possible and the roent- 
genograms should be interpreted without knowledge as to whether or not 
patients received treatment. This method is an exceedingly important safe- 


guard because of the subjective factor involved in interpretation of roentgeno- 
grams, especially in a field as difficult as that of pulmonary tuberculosis. It is 
suggested that the roentgenologist should not know about the treatment and 
perhaps not know the time intervals which have elapsed between successive 
examinations so that his report will be based entirely on visible phenomena, at 
the time of his review. Subsequently he would want to know much more of the 
clinical data if he is to assist the clinician in assembling the information in such 
a manner as to indicate the trend of the disease and the probable pathological 
processes involved. 

It seems important that investigators should report their negative and in- 
conclusive results as well as those which are clearly definitive. Most clinical 
trials will fall below the standard suggested in this paper. They nevertheless 
should be reported with a frank admission of all shortcomings appended. Some 
cumulative information might be gleaned by pooling multiple reports of this 
character, especially if they indicate similar trends and if they closely adhere to a 
similar procedure such as that described in this discussion. 


COMMENT 


This communication must not be interpreted as an indictment of previous 
incomplete reports, including those which we have published (3, 8). Without 
exception, such reports have been admitted to be incomplete and of inadequate 
scope to permit evaluation of the chemotherapeutic compound in question. 
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These studies and others to follow will serve a useful purpose and the information 
obtained will be of fundamental value in planning more decisive experiments. 

It is extremely difficult to accomplish research under present wartime restric- 
tions. Research in the field of clinical tuberculosis, however, has never been 
more sorely needed than it is now if the new drugs are to be of any practical 
benefit in combating the anticipated plague of tuberculosis which is now begin- 
ning and which will probably continue in the years that follow the present 
conflict in Europe. Such research may be truly classified as “war medicine” 
since tuberculosis may be regarded as a specific pestilence of war along with 
malaria, typhus and dysentery. When the final summation of the toll of this 
war is made, it may be revealed that tuberculosis ranks with bombs and bullets 
in the destruction and crippling of the civilian populations. 


SUMMARY 


The acceptance or rejection of chemotherapeutic agents, which may be pro- 
posed for the treatment of tuberculosis, must depend on experimental and 
clinical studies which have been rigidly controlled and accurately recorded. 

Clinical studies must be preceded by extensive animal experiments; the results 
should have been confirmed and should indicate clearly a therapeutic effect 
on established disease of animals. 

Preliminary studies should indicate the nature of undesirable side reactions 
of the drug in the human being and the means of detecting and preventing 
any dangerous potentialities. 

Candidates for clinical study should be selected most carefully and divided 
into two groups as nearly equal as possible in number of patients, in types of 
disease, and in other factors which affect prognosis; one group should receive 
treatment with the drug, the other, which should serve as a control, should not 
receive treatment with the drug. 

The number of patient volunteers participating in such a study must be 
considerable because of the great variability in the course of this disease. 

Emphasis should first be placed on study of those tuberculous lesions of 
recent origin which are treated before destructive factors have wrought ir- 
reversible changes. Type of disease appears to be more important than extent 
of disease. Bacteriological proof of tuberculosis should be demanded of every 
case in both groups. 

The doses of the chosen drug administered should be as large as can be safely 
tolerated before the drug is discarded as ineffective. The route of administra- 
tion should be similar to that which produced successful results in animals. 
The successful animal experiment should be as closely imitated in all other 
matters as is possible under clinical conditions. 

The response to treatment should be sufficiently prompt and the course of 
the disease sufficiently unlike that of the control series to make results defi- 
nite. It is suggested that the data be reviewed by roentgenologists and clini- 
cal consultants who have no knowledge as to which patients were treated. 

There will likely be urgent need for some more rapid and direct method of 
treating the large numbers of patients with tuberculosis in the warring nations 
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of Europe in the near future. All possibilities of chemotherapy for tuberculosis 
should be explored at this time and these efforts rated as urgent research in war 
medicine. 

SUMARIO 


La aceptacién o rechazo de los elementos quimioterapéuticos que se pro- 
pongan para el tratamiento de la tuberculosis, tienen que fundarse en estudios 
experimentales y clinicos que se hayan comprobado rigidamente y anotado con 
exactitud. 

Los estudios clinicos tienen que ir precedidos de minuciosos experimentos en 
animales; el resultado obtenido tiene que ser confirmado y debe indicar clara- 
mente efecto terapéutico sobre la enfermedad establecida en los animales. 

Los estudios preliminares deben indicar la naturaleza de las reacciones sub- 
sidiarias contraproducentes provocadas por la droga en el hombre, y el modo 
de descubrir e impedir toda nocividad potencial. 

Los candidatos destinados al estudio clinico deben ser escogidos con todo 
cuidado y divididos en dos grupos, lo mas iguales posible en cuanto a nimero 
de enfermos, tipos de enfermedad y otros factores que afecten el prondstico. 
Un grupo debe ser tratado con la droga, y el otro que servira de testigo, no. 

El nimero de enfermos que participen voluntariamente en dicho estudio 
debe ser considerable, dada la gran variabilidad en la evolucién del mal. 

Hay que hacer hincapié antes que nada en el estudio de las lesiones tubercu- 
losas de origen reciente que se traten antes de que los factores destructores 
hayan producido alteraciones inmodificables. El tipo de la enfermedad parece 
ser mds importante que la difusién de la misma. En todos los casos de ambos 
grupos deben exigirse pruebas bacterioldégicas de la existencia de tuberculosis. 

Antes de desechar la droga como ineficaz las dosis de la misma deben alcan- 
zar el mA4ximo que pueda tolerarse inocuamente. La via de adninistracién debe 
ser semejante a la que obtuvo resultado eficaz en los animales. Las condiciones 
del experimento eficaz en los animales deben ser en todo imitadas, lo mejor 
que permitan las condiciones clinicas. 

La respuesta terapéutica debe ser suficientemente rapida y la evolucién de 
la dolencia suficientemente distinta de la observada en la serie testigo, a fin de 
que el resultado sea bien definido. Convendria que los datos los revisaran 
roentgendlogos y consultores clinicos que no estuvieran enterados de cudles 
fueron los enfermos tratados. 

En el futuro préximo se necesitarén con urgencia métodos terapéuticos 
mds rApidos y directos para los numerosos tuberculosos de los paises en guerra 
de Europa, por lo cual deben explorarse desde ahora las posibilidades de la 
quimioterapia y clasificar esos esfuerzos como investigacién de urgencia en 
la medicina de guerra. 
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DISCUSSION 


Dr. Henry C. Sweany, Chicago, Illinois: Since Ehrlich’s time there have been numerous 
justifiable attempts to seek a therapeutia magna sterilisans for many infectious diseases. 
The limited but beneficial effect of quinine and atabrine on malaria, the pronounced effect 
of the sulfa drugs and penicillin in so many of the microbic infections come near to achiev- 
ing that aim and are abundant reasons for full-scale experimenta! and clinical work on 
other infectious diseases, including tuberculosis. 

It is not warranted in this discussion to go into the numerous attempts to find a cure 
for tuberculosis, any more than to say that the number is large and that the results have 
been total failures. 

Many chemical laboratories began the preparation of sulfa drugs which were promptly 
applied as bacteriostatic agents in cultures of tubercle bacilli or as therapeutic agents in 
animal tuberculosis. Thus promine was studied by Hinshaw and Feldman (1). The 
“Kharasch 1048” (2) was studied in our laboratories (3), and more recently diasone has 
been studied by Petter (4), to mention only a few. 

In many instances, including our own experience with promin and “K 1048,” the 
preliminary results were too~indifferent for extensive clinical experiment. In other 
laboratories, however, certain compounds appeared so promising that clinical trials were 
carried out with results that have not, as yet, been completely appraised. 
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At this early date it seems evident that the clinical trialshave not justified the optimism 
and enthusiasm which laboratory experiments indicated. Furthermore, it has become 
evident that, in therapeutic experiments on human beings, great care must be exercised 
lest the patients build up a false or unwarranted hope of cure. Nothing stimulates hope 
in a tuberculous individual more than the promise of a new “cure,” and nothing is more 
depressing than the disillusionment of failure. 

For these and other reasons, the leaders in tuberculosis in general, and the Trudeau 
Society in particular, have recognized the wisdom of keeping the work under rigid 
control until it can be announced without doing harm, and at the same time to lend 
full coéperation and encouragement to further experimentation. The time has come, 
therefore, to assess and regulate methods of procedure. 

Doctor Hinshaw has admirably outlined the subject and has made an auspicious begin- 
ning in reaching the desired objective. With minor exceptions encumbent on any work 
with tubercle bacilli, the experiments of Doctors Hinshaw and Feldman have been models 
of perfection. Their work on experimental tuberculosis in animals has also been the most 
effective therapeutic study on animal tuberculosis to date. Perhaps by oversight or for 
lack of time, nothing was said about in vitro tests which may be used to great advantage 
in the preliminary screening of unknown drugs. In the administration of drugs, con- 
tinuous injection also may be desirable. 

The authors have quite properly stressed the fact that animal experiments cannot be 
applied directly to the protean human disease. This important feature of tuberculosis 
has been disregarded too much in the past and still does not have a full meaning to many 
clinicians and tuberculosis workers. It should be realized that tuberculosis is the resultant 
of two interacting biological variables—a host that varies with age, race, sex, etc., and a 
parasite varying with dosage, virulence, type and certain physical characteristics common 
to very few other bacterial species. There may result, on the one hand, a benign disease 
which heals, and, on the other hand, a violent and progressive fatal pneumonia and 
septicaemia. In between these two extremes exist hundreds of intermediate forms. 

Even after selecting controls, patients that match in every way, the location of bacilli 
with respect to blood vessels, bronchi, vital organs (adrenals, meninges, etc.) are unknown. 
Neither can the possibilities of spontaneous increase or decrease in virulence be foretold. 
The only safeguard against such unforeseen variations and accidents resulting from them 
is to use a large series of controlled cases. 

The size of the institution is significant. Because small institutions cannot have ade- 
quately matched controls, they are handicapped in a therapeutic program. Larger 
institutions do not have the same objectionable features, although there may be some 
faults not inherent in small institutions. Certainly the matching of controls in larger 
institutions is simpler, although still imperfect. 

Perhaps the most difficult feature to control is the patient’s psychological attitude. 

Physical signs and symptoms are difficult to evaluate as are roentgenological findings. 

The method of matching controls is perhaps a subject that most workers will be in- 
terested in and one which we have spent much time in developing. Without any pretense 
at completeness or finality and with full recognition of numerous shortcomings and defi- 
ciencies, I should like to explain the methods we have adopted in our Institution. 

At the present time we are doing more acceptable work than was done in the first work 
the writer attempted, twenty years ago, with a certain serum prepared in asses. I believe 
that small completely negative series were the first matched control therapeutic experi- 
ments in human tuberculosis in this country. Then, the work on sanocrysin followed 
shortly. 
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The important feature in the sanocrysin studies was the proof of the need for the con- 
trol in clinical experiments. We were not able at first to control the treated patients 
because some interested and well meaning lay people insisted that nobody be denied the 
cure which the newspapers had hailed so widely. Several controls, however, were be- 
latedly made. Patients who resided in the institution during the same period of time 
were matched against the treated cases. Another group received injections of salt solu- 
tion for a period of weeks and then, without notice were switched to gold and the two 
periods of treatment were compared. Many cases appeared to undergo rapid improve- 
ment—certainly there was a rapid temporary change—but the controls were inadequate 
and matched controls were finally adopted and used in a large series of cases, and have 
been used in every therapeutic experiment since. Coincidentally, Amberson, McMahon 
and Pinner (5) used matched controls in their experiments on sanocrysin and reported 
negative therapeutic results. The fact that gold has practically disappeared from use 
speaks well for their methods of control as well as for their results and conclusions. 

In 1941, the writer, with Dr. A. J. Carlson and associates (6) of the Department of 
Physiology of the University of Chicago, worked on a large therapeutic experiment in 
tuberculosis with vitamin C. In this instance there were no restrictions on control work 
and here again the matched controls spoke more eloquently than any words and proved 
that beneficial results in animals cannot be applied directly to human beings. The results 
of the experiment were clear-cut and final. Aside from the benefits of supplying depleted 
vitamin C and correcting the effects of its deficiency, there was no virtue in vitamin C 
against the tubercle bacillus and tuberculosis. This work established the value of 
matched controls beyond any doubt. 

In human experiments we fully agree that the minimum plan should include from 50 
to 100 patients, but the original selection must be much larger. In the vitamin C experi- 
ments referred to, 428 patients were needed in all to obtain about 120 suitable cases for 
treatment, only about half of whom remained to the end of the experiment. The casualty 
among patients is great if the experiment lasts over a year and if sufficiently ill patients 
are selected; many also leave for one cause or another. 

The extent of disease is another feature that must be given consideration. Obviously, 
most mi nimal and many moderately advanced lesions will recover without anything but 
bed-res ‘some without even that. On the other hand, lesions too far advanced will die 
too soon and will not be a fair criterion. 

Early far advanced cases with stabilized disease, therefore, seem to be the best suited 
for clinical experiments. 

The quality of disease is also important. It is obviously not fair to compare a patient 
having a disease process of a few months with one of many years, or a caseous pneumonia 
with fibroid disease. All severe complications should be ruled out, as well as all cases re- 
ceiving any other therapy, including collapse therapy. Exceptions may be made of early 
enteritis or laryngitis, providing they are matched with others having complications simi- 
lar in quality and quantity. Complications of other diseases are not acceptable, such as 
syphilis, nephritis, heart disease, peptic ulcer, amyloidosis, diabetes, effusions, etc. 

After a preliminary selection of acceptable cases, the second stage of selection is carried 
out by more careful clinical, X-ray and laboratory studies. Blood chemical examinations, 
including sedimentation rate, plasma proteins and nonprotein nitrogen; blood cytology; 
urine and sputum examinations are performed. When all data are assembled on specially 
prepared cards, each deviation from normal is given a negative numerical value or ‘“‘handi- 
cap” in proportion to the particular factor deviating from the normal. 

After all factors are evaluated and totalled, the result is called the ‘prognosis quotient,”’ 
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which usually ranges from 200 to 500. In matched cases the prognosis quotient of each 
pair has been kept within 50 points, usually within 10 to 15 points. All the cards bearing 
the full data are laid in two piles—one to be treated and the other to be used as a control. 
By a flip of a coin, the higher name in the alphabet of each pair is treated or used as control, 
as the case may be. 

During treatment all pairs of patients must be treated in the same manner, as far as 
possible, except one is to receive the drug while the other is to get a disguised placebo. 
The experiment should be carried out so that everybody concerned knows only one 
phase of the work. In that way each is a check upon the other, and the result will be free 
of any bias by suggestion. 

Close observation is necessary, especially with the sulfa drugs, because destruction oi 
red blood cells occurs in some cases. Repeated blood counts must be made to forestall 
any unfavorable reaction. Chemical analysis should be done on blood and urine to see 
whether the patients are taking the drug and also to see whether any retention of the drug 
is present. Chemical and microscopical urine examinations are also essential. Many 
patients complain of weakness, others nausea, others headaches, all of which must be 
watched closely. 

An evaluation of all factors is made at three- and six-month intervals and compared 
with the figures obtained at the beginning. At the end of three or six months the “prog- 
nosis quotient” in the treated cases should be much less than the controls if the remedy 
is effective. 

All details cannot be given in this brief discussion, but enough has been presented to 
demonstrate a workable method that has served in the past and one that, with modifica- 
tions, may develop into a better plan for the future. To this end, we solicit aid from our 
colleagues and offer a hearty coéperation in the effort. 
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MASS CHEST ROENTGENOGRAPHY AND ADMISSIONS TO OLIVE 
VIEW SANATORIUM! 


JOSEPH GOORWITCH:? 


This study has a dual purpose. First, to determine the diagnostic value of 
chest roentgenography as compared to physical examination of the chest and, 
second, to see how routine induction and isolated preémployment chest roent- 
genography in the County of Los Angeles affected the extent of pulmonary in- 
volvement in tuberculous males admitted to Olive View Sanatorium between 
January 1, 1942 and April 30, 1943. . 


SIGNIFICANT PULMONARY LESIONS IN THE APPARENTLY WELL 


Diagnosis of early symptomless tuberculosis is desirable for several reasons: 
first, the earlier the diagnosis the shorter and the more successful the treatment; 
second, the earlier the diagnosis the more effective the prevention of the spread 
of infection; and, finally, the earlier the diagnosis the smaller the economic loss 
involved in enforced rest and prolonged treatment. 

The above statements hold true for all times, and especially for war times, 
because of the increased value of manpower, both military and civilian, and be- 
cause in wartime the strain of combat, the intimate contact among members of 
the armed forces and the frequently unsatisfactory living and working conditions 
among civilians favor tuberculous infection and its progression to the point of 
assuming clinical and epidemiological significance. These statements are sup- 
ported by ample evidence which has accumulated since the days of World War I 
and during the postwar period (16, 19). The results of inducting into service 
men with significant tuberculous pulmonary lesions (active or, because of un- 
known stability, potentially active) have been fully presented both in terms of 
incidence of clinical pulmonary tuberculosis and in terms of cost of providing 
the veterans with hospitalization, compensation, vocational training and in- 
surance (6, 9, 14, 15, 16). 

The. incidence of reinfection type pulmonary tuberculosis, both arrested and 
clinically significant, among more than half a million apparently healthy males 
about to be inducted into military service in the United States and Canada, 
exluding those diagnosed as tuberculous by local draft boards, ranged from 0.70 
to 1.83 per cent (table 1). An-almost identical incidence was found among 
workers in war industries of eleven states and among government employees in 
Washington, D. C. (table 3). In selected groups in New York City, such as 
candidates for employment (table 2) and various others (table 3) the incidence 
was found to be higher than in other groups of population, such as high school 
and college students in whom its frequency depended on such factors as age, 
sex, race and economic status. 

1 From the Olive View Sanatorium, Olive View, California. 


? 852 Hagar Street, San Fernando, California. 
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The clinical status and the extent of pulmonary involvement among those 
with clinically significant lesions in the series presented in table 1 were not re- 
ported except for the following. Edwards and his coworkers found 0.41 to 0.8 
per cent arrested and 0.32 to 0.44 per cent clinically significant. In the latter 
subgroup the incidence of minimal disease ranged from 50 to 66 per cent, mod- 
erately advanced from 33 to 43 per cent and far advanced from 1 to 7 per cent. 
Ashbury reported the following in his two series: minimal disease in 66 and 47 
per cent, moderately advanced in 28 and 50 per cent, and far advanced in 6 and 
3 per cent, respectively. Fenn reported minimal disease 27 per cent, moder- 
ately advanced 53 per cent, and far advanced 20 per cent in his series of 300 
tuberculous males. 

After stating that pulmonary tuberculosis was the reason for rejection, only 
the following gave this important additional information: Jones (12) included 
past healed and present pulmonary lesions; Ashbury (1, 2), Edwards and Ehr- 
lich (6) and Plunkett (19) included only reinfection type pulmonary lesions, both 
arrested and clinically significant (active and potentially active because of un- 
known stability); Levitin’s (14) criteria were similar to Edwards’ but included 
healed reinfection tuberculosis too; Fenn (9) mentioned reinfection type tubercu- 
losis but did not specify the clinical status. 

That examination of the chest is incomplete without an X-ray film has been 
demonstrated by data in tables 1, 2, and 3. It is stated that, in detecting pul- 
monary tuberculosis in the apparently well, ‘“‘chest roentgenography is as 
necessary as the stethoscope”’ (13), which is putting it rather mildly, I believe. 

On the basis of chest X-ray surveys of about a quarter of a million of apparently 
healthy adults, Edwards (5) made the observation that there was no correlation 
between lesions manifest on the radiogram and symptoms and physical findings 
that were even suggestive of tuberculosis. It is also stated that roentgenological 
examination of the chest is far more effective in detecting early tuberculosis than 
physical examination (4, 8, 11, 12, 14, 15, 18, 19, 20, 21), and to me this means 
that, if one were to choose between the X-ray film and the stethoscope in search- 
ing for early, symptomless pulmonary tuberculosis, it would be the chest film 


every time. 
ADMISSIONS TO OLIVE VIEW SANATORIUM 


From table 4, two facts become apparent regarding admissions with reinfection 
type tuberculosis between July, 1936 and June 30, 1941. First, the number of 
females consistently exceeded the number of males and, second, the incidence 
of far advanced involvement among males was consistently greater than among 
females. 

For this entire prewar period of five years the ratio of females to males admitted 
to the Sanatorium was 1.26 and the annual ratio ranged from 1.11 to 1.45. From 
January 1, 1942 to April 30, 1943, the ratio of females to males admitted to the 
Sanatorium was 0.85, indicating a preponderance of males. 

During the same prewar period of five years the ratio of far advanced disease 
in females to the incidence of far advanced disease in males was 0.91 and the 
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annual ratio ranged from 0.86 to 0.97. From January 1, 1942 to April 30, 1943, 
the ratio of the incidence of far advanced disease in females to the incidence of 


TABLE 1 
Induction roentgenography 


METHOD USED 


TOTAL 
REJECTIONS 
FOR 
REINFECTION 
TYPE TUBER- 
CULOSIS 
(PER CENT) 


Canada 


14 x 17 inch celluloid 


‘Several 
thou- 
sands’’ 


1.06 


Cooper (quoted 
by Long) 


Australia 


35 mm. celluloid 


Plunkett 


Upstate New 
York 


4x5 


inch celluloid 


14 x 17 inch celluloid 
14 x 17 inch paper 


Reynolds 
(quoted by 
Long) 


Pennsylvania 


? 


Edwards et al. 


New York 
City 


14 x 17 inch paper 


4x5 


inch celluloid 


6,609 
9,541 
35,210 
28 , 235 
34,535 


Ashbury 


Baltimore 


14 x 17 inch paper 


11,870 


National Head- 
quarters of the 
Selective Serv- 
ice System 


Sampling 
by States 


? 


19,923 


Richards 


Canada 


14 x 17 inch celluloid 


328 , 325 


Ashbury, et al. 


Baltimore 


14 x 17 inch paper 


4x5 


inch stereo. cel- 


luloid supplemented 
by 14 x 17 inch stereo. 


6,230 
15,924 


1943 


Levitin 


San Fran- 
cisco 


4x5 


inch celluloid 


1943 


Fenn 


Tennessee 


4x5 


inch celluloid 


? 


? 


far advanced disease in males was 0.94, indicating that males admitted to the 
Sanatorium continued to present a greater incidence of advanced involvement 
than females. 


YEAR WRITER PLACE | — aan 
| 
1940 | | | ? 0.5 
| 5,594 0.7 
1941 | — 1.83 
| 
| | 1.14 
| 1.02 
| 1.11 
1.19 
0.73 
11 | — | 1.2 
42 | 0.9 
| 1.3 
| | 10,000 | 1.2-1.35 


TABLE 2 
Preémployment roentgenography 


INCIDENCE OF REINFEC- 
TION TYPE TUBERCULOSIS 
(PER CENT) 


METHOD | NUMBER 


POPULATION GROUP USED | X-RAYED 


Ar- Clini- 
cally sig- 
rested nificant 


1932 Denker Germany Policemen‘* 1,369} 0. ? 
(quoted 
1935-1937] by Leigh) | France Railway 25,000 
employees‘* 


1936-1939} Edwards New York | Guides 14x17 | 1,917 
City Teachers inch 3,185 
Firemen paper| 5,279 
Health 1,306 

Department 


(8) Passed as physically fit by clinical standards. 
TABLE 3 


Mass roentgenography of miscellaneous population groups 


INCIDENCE OF EXTENT OF DISEASE 
REINFECTION | IN CLINICALLY SIGNIFI- 
TYPE CANT REINFECTION 
TUBERCULOSIS TYPE TUBERCULOSIS 
(PER CENT) (PER CENT) 
POPULATION METHOD | NUMBER 
GROUP USED X-RAYED 


WRITER 


significant 
advanced 
Far advanced 


Moderately 


3 |S 
be — 
2 io 
? ? 


| Minimal 


~v 


Denker Germany | Students ? “Thou- 
(quoted sands” 
by Leigh) 


Edwards New York| High-school stu- 16,362 
City dents 
q 
College students 16,810 
mn. & 8,708 
Female prison- 1,023 

ers 
Relief recipients 65, 459 
Male prisoners 3, 892 
Furriers 4,972 
Homeless males 4,716 


Pindell Indigents 4x 5 inch 2,107 
photo- 
fluorog- 
raphy 


Bradford | Washing- | Census Bureau ? 2,694 
ton,D.C.| employees 


Office of | 11 states 7 war industries | 35 mm. | 125,190 
Tubercu- photo- 
losis of fluorog- 
U. 8B. raphy 
Public Government em- ? 
Health ployees 
Service .C. National Institute 

of Health em- 

ployees 


) Not specified whether arrested, clinically significant or both. 
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| 
| | 
| | | | 
2.8 1.5 1.0 
2.6 | 1.6 | 1.0 
1.3 0.5 0.8 
4.7 3.6 | 1.1 
| | | 
| | | 
| | 
YEAR PLACE 
| | | 
| 
| 
| | | a | 
| | 
1932 0.2 to| 2? | 
0.6 | 
== | 
1936- | | 0.4 | 0.05/0.35| 71 | 24 5 
1939 | | 
| 0.3 |0.1 0.2] 59 | 35 6 
2.0 6 | | 1 
3.7 | 2.7 |1.0} 90 o | 10 
4.1/1.2 12.9] 74 | 18 8 
10.6 |6.1|4.5| 58 | 31 | 
7.0 |5.711.3| | 5 
16.0 j10.7 42 | 41 | 17 
1942 | 2.3 |1.7\0.6| 77 | 23 0 
1943 | | 1.7 | ? | 
1943 1.3 | ? | 54 «43 3 
| 1.1 | ? ? | 61 35) 4) 
| | | | | 
| | 1.1 ? ? | 60) 40) | o®@ 
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TABLE 4 

Patients with reinfection type tuberculosis who were admitted to Olive View Sanatorium 
(July 1, 1936 to June 30, 1941) 

| 


MALES FEMALES 


EXTENT OF DISEASE 


Per cent 


Per cent t | Steniber 


| | 
Minimal é | 144 | 
Moderately advanced... | 3 630 | 3 
Far advanced 1.102 | 58.7 
| 


| 100.0 | 1,876 100.0 


TABLE 5 
Extent of disease in males admiited to Olive View Sanatorium and in X-ray survey groups, in 
which males predominated, as re ported in the literature 


EXTENT OF DISEASE 


TOTAL 


Far advanced 


Minimal Moderately ad- | 


vanced 


| Num- | 
ber 


+ | | 
ee Per cent | * | Per cent Per cent 


Olive View Sanatorium 
admissions: 
July 1, 1936 to June 30, 1941) 
(diagnosed by non- | 
survey methods)... 35} 100.0 


| 
January 1, 1942 to April 30, | 
100.0 
Diagnosed by: 

Induction and pre- | 
employment roent- 
genography... 

Induction roent- 
genography.. 

Preémployment roent- 
genography.. 


| 
Nonsurvey met 


| 
| 


Surveys totaling about | 
800,000 examinations 
collected the | 
literature and pre- 


| 


sented in tables 1 | 


| 24-90") | — | 0-62") | — | 0-200) 


‘*) Incidence of disease among individuals who were found to have clinically significant 
reinfection type tuberculosis. 


Thus, despite the fact that the rate of admissions did not change, routine 
induction and isolated preémployment chest roentgenography resulted in a re- 
versal of the prewar sex ratio among patients admitted to the Sanatorium. 


| 
ber cent 
| | 
| 
| | 
| 
63 4.2 468 | 31.6 | 954 | 64.2 
| | 
30 | 6.3 | 121 | 25.3 | 327 | 68.4 
| 
| | | | | 
| 
11 | 10.0 | 46 | 41.6 | 48.2 
| 
5 | 63 | 35 | 44.3 | 30 | 49.4 
| | 
6 19.4 | 11] 35.5 | 14] 45.1 
368] 100.0} 19 5.2 | 75 | 20.4 | 274 | 74.4 
| | | 
| | | 
| 
| 
and 3.... — 
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Clearly, it was the discovery of new cases of tuberculosis through mass roent- 
genography that led to this reversal of the sex ratio. However, no reduction in 
the incidence of far advanced disease among males admitted from January 1, 
1942 to April 30, 1943 was noted, even though 23 per cent of these patients were 
diagnosed in the course of chest X-ray surveys of apparently healthy males 
(table 5). 

Upon analysis of the 1942-43 admission data presented in table 5 it is found 
that, among males diagnosed in the course of mass chest roentgenography, the 
incidence of far advanced disease was only 48.2 per cent as compared to 74.4 per 
cent incidence among males diagnosed by ordinary nonsurvey methods. The 
same table illustrates a discrepancy between the extent of disease in those 
diagnosed as having clinically significant tuberculosis by mass roentgenography 
of apparently healthy groups, predominantly males, and those males similarly 
diagnosed but admitted to Olive View Sanatorium. This is explained by the 
fact that only a small percentage of those with minimal involvement, a good 
percentage of those with moderately advanced disease and a high percentage 
of those with far advanced disease entered a sanatorium. This, in turn, explains, 
at least in part, the fact that as compared to the prewar period no marked change 
has taken place in the incidence of far advanced disease among males admitted 
to the Olive View Sanatorium since our entrance into World War II. 


DISCUSSION 


Chest roentgenography survey of the apparently healthy adult population, 
especially those sections of the population known to have a high tuberculosis 
morbidity and/or mortality, is an important factor in the program of tubercu- 
losis control (5). That this method is economically sound has been demon- 
strated by the experience of the War Department in induction examinations (4, 
7, 14, 16, 21). That large industries have adopted chest roentgenography as 
part of routine preémployment examination would indicate that the procedure 
is feasible also in private enterprise. 

Routine chest roentgenography of patients admitted to general hospitals has 
been advocated (8, 11, 18, 20) and would unquestionably yield rewarding results 
to the patient, those about him and even to the physician in making him tubercu- 
losis-conscious. Certainly, sputum examination for acid-fast bacilli, when ex- 
pectoration is present, should be as much a routine diagnostic procedure as 
urinalysis is in the presence of urological symptoms. 

Waring’s (22) bold handling of the problem of the differential diagnosis of 
pulmonary tuberculosis should prove stimulating to the profession. A lump in 
the breast or metrorrhagia makes us think first of all of a malignant lesion and 
until this is ruled out no diagnosis of a benign lesion may be entertained. Why 
not apply a similar line of reasoning to tuberculosis when confronted with any 
of its symptoms or signs instead of assuming the condition to be one of the com- 
moner minor maladies, such as bronchitis or ‘‘cigarette cough”? Such a critical 
attitude would also result in earlier diagnosis of bronchogenic cancer before the 
stage of inoperability supervenes. 
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The only marked effect of mass chest roentgenography (routine induction and 
isolated preémployment, chiefly in the aircraft industry) in the County of Los 
Angeles on admissions to Olive View Sanatorium has been in the form of a re- 
versal of the prewar ratio of males to females, through an increase in the number 
of males diagnosed and admitted. At Olive View Sanatorium far advanced dis- 
ease had been persistently more common among males than females (table 4) and 
this relationship has not been disturbed despite the fact that by far the majority 
of tuberculosis discovered through mass chest roentgenography of apparently 
healthy males is minimal (table 5). 

Pulmonary tuberculosis, when first diagnosed, is more advanced in males than 
females according to reports from other sources; various explanations have been 
offered. In New York City males of all races were reported to supply 1.28 times 
as many tuberculosis deaths as they should be expected to do on the basis of their 
proportional representation in the population (5). The Metropolitan Life 
Insurance Company reported that among its white male policy-holders tubercu- 
losis mortality during 1942 was almost twice as great as among its white female 
policy-holders (23). 

From table 5 several important observations are deduced. Despite the fact 
that males diagnosed by mass chest roentgenography and subsequently admitted 
to Olive View Sanatorium from January 1, 1942 to April 30, 1943 constituted 
about 23 per cent of all males with reinfection type tuberculosis, the extent of 
disease among all males admitted during this period has not altered appreciably. 
This, however, should not be taken to mean that mass roentgenography has 
failed to achieve what has been expected of it; among those so diagnosed and ad- 
mitted to Olive View Sanatorium pulmonary involvement was decidedly less 
extensive than among the remainder of the males admitted following diagnosis 
by ordinary nonsurvey methods. And it must not be forgotten that those with 
advanced disease are always more likely to seek and gain admission to a sana- 
torium. The possibility of an increase in morbidity among males must also be 
considered. 


SUMMARY AND CONCLUSIONS 


The literature reviewed for this study included data based on more than 800- 
000 roentgenological examinations of the chest. Among those with experience 
in diseases of the chest the consensus is that minimal and frequently more ad- 
vanced stages of pulmonary tuberculosis, among other abnormalities, can be 
discovered by roentgenography only. Examination of the chest, therefore, is 
incomplete unless it includes a roentgenographic study. 

The effects of preinduction and isolated preémployment chest roentgenography 
in the County of Los Angeles on admissions to Olive View Sanatorium since our 
entrance into World War II were found to be both positive and negative. The 
former consists of an absolute and relative increase in the number of males ad- 
mitted, leading to a reversal of the prewar ratio of males tofemales. The latter 
consists of the absence of any change in the incidence of far advanced disease 
among all males admitted. 
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Wider use of chest roentgenography, both in the form of surveys and on ad- 
mission to general hospitals, would not only result in the discovery of patients 
with early tuberculosis but would also have the far-reaching effect of improving 
tuberculosis control by making the profession more tuberculosis-conscious. 


SUMARIO Y CONCLUSIONES 


La literatura repasada para este estudio comprende datos basados en mas 
de 800,000 exAmenes roentgenoldégicos del térax. Los que han tenido mucha 
experiencia en las afecciones toracicas convienen en que sdélo con la roentgeno- 
grafia pueden descubrirse las etapas minimas y frecuentemente hasta las mds 
avanzadas de la tuberculosis pulmonar, entre otras anomalias, por lo cual un 
examen toracico resulta incompleto si no comprende un estudio roentgenografico. 

Los efectos de la roentgenografia tordcica aplicada antes de la entrada en el 
servicio militar y en casos aislados antes del empleo en el Condado de los Angeles, 
desde que los Estados Unidos entraron en la actual guerra mundial, resultaron 
tanto positivos como negativos con respecto a los ingresos en el Sanatorio Olive 
View. Los primeros consisten en un aumento absoluto y relativo del nimero 
de varones recibidos, lo cual ha modificado la proporcién de antes de la guerra 
de varones y mujeres. Los tiltimos consisten en la falta de toda modificacién en 
la frecuencia de la enfermedad muy avanzada entre los varones recibidos. 

El empleo mds amplio de la roentgenografia tordcica tanto en forma de 
encuestas como al ingreso en los hospitales generales no tan sélo haria descubrir 
enfermos con tuberculosis temprana sino que también tendria el notable efecto 


de mejorar la lucha antituberculosa haciendo que la profesién prestara mas 
atencién a la tuberculosis. 
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BASAL METABOLISM IN PULMONARY TUBERCULOSIS! 
GEORGE C. LEINER 


LITERATURE 


Quite a few studies on the basal metabolic rate in pulmonary tuberculosis have 
been done. Since in most of these a small number of patients were examined 
and since the findings are contradictory we thought it warranted to report our 
results which were derived from a great number of observations over a longer 
period of time. 

Most investigators found the basal metabolic rate in pulmonary tuberculosis 
higher than normal (Grafe, Lanz, Vogel-Eysern, Maliwa, Roth, Strieck and Urra, 
Kondo, Maeda). Normal or slightly elevated basal metabolic rates were found 
by McCann and Barr, McBrayer, Anthony and Kowitz, Giegler. The last 
author claims that in more advanced cases there is a rather regular and definite 
increase. According to McMahon and Klein, the basal metabolic rate is normal 
in cases with minimal tuberculosis but increased in cases with far advanced 
tuberculosis. 

Topper and Rosenberg, who did their studies in children, say: ‘Of 115 patients 
with active, afebrile pulmonary tuberculosis of the adult type, 80 per cent had 
a normal basal metabolic rate. Of 143 patients with active, afebrile pulmonary 
tuberculosis of the childhood type, only 4.2 per cent had a normal metabolic 
rate. The rest, 95.8 per cent had an increase in the basal metabolic rate (be- 
tween plus 10 and plus 40 per cent).”’ The elevated basal metabolic rate in 
children returns to normal when the process becomes inactive (Topper and 
Shore). Marcoux states that the basal metabolic rate is elevated in tuberculosis 
if the patients have tachycardia or dyspnoea or are emotional. 

Other authors found on the whole a normal basal metabolic rate in pulmonary 
tuberculosis (Vos, Frank and Safarik, Makinen, Hertz, Bluhm, Epstein and 
Pine). 

Salus and Adler came to the conclusion that the basal metabolic rate in afebrile, 
noneachectic tuberculous patients may be normal, increased or decreased. 
Pollak and Ornatskaja observed normal, increased and decreased basal metabolic 
rate in 200 tuberculous children. Ikari says that in pulmonary tuberculosis the 
basal metabolic rate is sometimes normal, sometimes subnormal, sometimes 
elevated. Yanjigian claims that in incipient tuberculosis the majority of the 
cases have a decreased basal metabolic rate and that in advanced tuberculosis 
more than half of the cases have an increased basal metabolic rate. 


METHOD 


The determinations of the basal metabolic rate were done in the morning at least 
fourteen hours after the patients had had their last meal. The patients stayed in bed 


1 From the Division of Pulmonary Diseases, Montefiore Hospital for Chronic Diseases, 
New York, New York. 
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prior to the test and were completely resting for about thirty minutes before the records 


were taken. 

The studies were done with a Benedict-Roth spirometer, most of them with the large 
type spirometer. 

As standard figures those of DuBois, as modified by Boothby and Sandiford, were used. 
Our figures are deviations from the normal value in per cent of the normal value. We 
assume, as most authors do, that deviations between plus 10 per cent and minus 10 per cent 
are normal. 


RESULTS 


In the course of about four years, 567 determinations of the basal metabolic 
rate were done on 394 patients with pulmonary tuberculosis. If a patient was 
studied twice or more often, the reéxamination was done after medical or surgical 
procedures had changed the patient’s condition; it seems therefore warranted to 
analyze these 567 results as if they were obtained in 567 different patients. 

All the patients had pulmonary tuberculosis. In the majority of the cases the 
disease was far advanced. In a small percentage minimal or moderately ad- 
vanced tuberculosis was present. 

The findings are shown in graph 1. 

A normal basal metabolic rate (between —10 per cent and +10 per cent) was 
found 368 times, that is, in 64.9 per cent of all the examinations. In 276 patients 
(70.0 per cent) the basal metabolic rate was normal at least on one occasion. 

The basal metabolic rate was found diminished (< —10 per cent) 119 times 
(21.0 per cent) in 96 patients. It was increased (> +10 per cent) 80 times 
(14.1 per cent) in 68 patients. 

Further analysis of the figures reveals that a diminished basal metabolic rate 
between —11 per cent and —20 per cent was seen 103 times (18.2 per cent) in 86 
patients, and between —21 per cent and —30 per cent 16 times (2.8 per cent) 
in 15 patients. An increased basal metabolic rate between +11 per cent 
and +20 per cent occurred 56 times (9.8 per cent) in 52 patients, between +21 
per cent and +30 per cent 22 times (3.9 per cent) in 21 patients, between +31 
per cent and +40 per cent 2 times (0.4 per cent) in 2 patients. 

Roughly speaking, there was a normal basal metabolic rate in about two-thirds 
of the studies. It was diminished in about one-fifth and increased only in about 
one-seventh of the studies. 

From these results the conclusion can be drawn that pulmonary tuberculosis 
does not, as a rule, increase the basal metabolic rate. 

Generally accepted causes for an increased basal metabolic rate were found 
only in 24 of the 68 patients with an increased basal metabolic rate. In 6 of 
these there were definite clinical signs of hyperthyroidism. In 8 cases there was 
a moderate tachycardia. (However, among the cases with diminished basal 
metabolic rate there were also 8 with moderate tachycardia.) Three patients 
had fever. (Among the patients with diminished basal metabolic rate there was 
also one with fever.) In 7-patients with increased basal metabolic rate tachy- 
cardia and fever were present. 
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Of the 96 patients with diminished basal metabolic rate only 2 had endocrine 
disturbances which could explain the abnormal basal metabolic rate. 

Diabetes was present in 7 patients with increased basal metabolic rate and in 
one patient with decreased basal metabolic rate. Elevated blood pressure with- 
out demonstrable cardiac hypertrophy was found in 4 patients with high basal 
metabolic rate and equally often in the patients with low basal metabolic rate. 
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GrapH 1. Distribution of 567 basal metabolic rates done on 394 patients with pul- 
monary tuberculosis. 


Weight changes seem not to be responsible for an abnormal basal metabolic 
rate. A recent weight loss of more than 5 lbs. was observed in 25 (28.1 per cent) 
cases with low basal metabolic rate and in 19 cases (27.9 per cent) with high basal 
metabolic rate. A recent weight increase of more than 5 lbs. was seen in 7 cases 
with low basal metabolic rate and in one case with high metabolic rate. The 
calculations of the basal metabolic rates were made on the patients’ actual weight 
at the time of the test. McCann and Barr found that “the loss of weight of 
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tuberculous patients may be accompanied by a reduction in metabolism which 
more than compensates for the tendency to increase caused by the disease.” 


DISCUSSION 


In 70.0 per cent of 394 patients with various forms of pulmonary tuberculosis, 
and in 64.9 per cent of 567 examinations of these patients, the basal metabolic 
rate was found within normal limits. A diminished basal metabolic rate was 
found more often (21.0 per cent) than an elevated basal metabolic rate (14.1 per 
cent). Wesaw, therefore, in our series a greater tendency to a slightly subnormal 
basal metabolic rate than to an increased rate. 

Even persons in whom no other abnormalities can be found may have an ab- 
normal basal metabolic rate. Du Bois states that about 90 per cent of normal 
men have a normal basal metabolic rate. Boothby and Sandiford found in 77 
per cent of patients other than those with disorders of the thyroid gland a normal 
basal metabolic rate. Knipping claims that very rarely subjects who are 
definitely normal have an abnormal basal metabolic rate. 

Stiles, following an analysis of 166 cases with chronic arthritis, menopausal 
arthritis, debilitated status, asthenopia and other ocular conditions, recurrent 
colds and sinusitis, toxaemia of pregnancy, Parkinsonism, asthma, menstrual 
disturbances, duodenal ulcer and other gastrointestinal conditions, believes that 
patients with a low-grade chronic illness have, as a rule, a low basal metabolic 
rate. 

A distribution similar to that of our tuberculous patients was found by Bruger 
and Rosenkrantz in 223 arteriosclerotic patients. In 32 per cent of their cases 
the basal metabolic rate was below normal. 

The majority of our patients suffered from active tuberculosis. From our 
studies it is apparent that the diagnosis of activity in tuberculosis cannot be made 
on the basis of an increased basal metabolic rate, as several authors believe 
(Vogel-Eysern, Lanz, Roth, Grafe). 

In patients who were reéxamined after they had had a period of bed-rest, the 
basal metabolic rate was usually found lower than at the first examination. The 
same observation was made after a patient had undergone some form of collapse 
procedure (pneumothorax, thoracoplasty, phrenic crush). Makinen and Bluhm 
found that operative interference does not affect the basal metabolic rate. 
Hyge saw decrease of the basal metabolic rate with improvement of the patient’s 
condition, also under pneumothorax treatment. Epstein and Pine state that 
collapse therapy has a tendency to produce a subnormal basal metabolic rate in 
a high percentage of cases. Topper and Rubin observed a decrease of the basal 
metabolic rate in tuberculous children under pneumothorax treatment. 


SUMMARY 


Five hundred sixty-seven determinations of the basal metabolic rate were done 
on 394 patients with pulmonary tuberculosis, most of them with far advanced 
disease. 

A normal basal metabolic rate (between —10 per cent and +10 per cent) was 
found 368 times (64.9 per cent) in 276 patients (70 per cent). 
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The basal metabolic rate was subnormal 119 times (21.0 per cent) in 96 pa- 
tients. It was above normal 80 times (14.1 per cent) in 68 patients. 

The tendency to a low basal metabolic rate in patients with pulmonary tuber- 
culosis is similar to that in patients with other chronic diseases. 

During bed-rest and collapse therapy the basal metabolic rate usually shows a 
tendency to decrease. 


SUMARIO 


En 394 enfermos de tuberculosis pulmonar, la mayor parte de ellos casos muy 
avanzados, se ejecutaron 567 determinaciones del metabolismo basal. 

En 276 enfermos (70%) se observé 368 veces (64.9%) un coeficiente normal 
del metabolismo basal (entre —10 y + 10%). 

El coeficiente del metabolismo basal fué normal 119 veces (21.0%) en 96 
enfermos, y supernormal 80 veces (14.1%) en 68 enfermos. , 

En los tuberculosos pulmonares la tendencia hacia un hipometabolismo basal 
es semejante a la observada en otras afecciones crénicas. 

Durante el encamamiento y la colapsoterapia el metabolismo basal suele 
revelar tendencia al descenso. 


The author wishes to thank Captain Harold Rifkin, M.C., for his assistance in the 
conduct of this study. 
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NUTRITIONAL STUDIES IN TUBERCULOSIS! 
III. Thiamine (Vitamin B,) Deficiency and Peripheral Neuritis 
JASON E. FARBER anp D. K. MILLER 


Polyneuritis, as seen in pregnancy (1), beriberi (2), pellagra (3) and chronic 
alcoholism (4, 5) is caused by a nutritional deficiency in which a lack of thiamine 
(vitamin B,) plays a conspicuous réle. Polyneuritis in tuberculous patients 
may also be associated with nutritional (thiamine) deficiency. 

Aring and Spies (6) observed 3 patients with tuberculosis who developed a 
peripheral neuritis while in the hospital. The neuritis gradually disappeared 
following the administration of large amounts of yeast and thiamine, and a 
well balanced diet. Hsii Ying-K’uei (7) encountered an endemic of so-called 
secondary B-complex avitaminosis in a group of 13 Chinese soldiers with dysen- 
tery and tuberculosis. He described in detail the pathological anatomy of the 
nervous system in these cases. The neuropathological process was chiefly 
degenerative, and in the peripheral nerves the sensory fibres were principally 
involved, thus corresponding to the morphological findings in both human 
polyneuritis (2) and experimental thiamin deficiency neuritis (8, 9, 10). 

The purpose of this report is to show the relationship between peripheral 
neuritis and nutritional deficiency in a group of tuberculous patients. 


OBSERVATIONS 


Incidence: In a nutritional study of 400 tuberculous patients particular 
attention was paid to evidences of peripheral neuritis. In this group there were 
7 patients with polyneuritis. This lesion occurred less frequently than lesions 
associated with nicotinic acid and riboflavin deficiency; the latter were found 
in 25 per cent of the patients (11). 

Clinical manifestations: The symptoms and signs associated with the neuritis 
of the 7 patients were both motor and sensory and corresponded to those de- 
scribed in thiamine deficiency polyneuritis (12). Only the lower extremities 
were involved. All patients had paraesthesias in the toes and feet, chiefly 
burning and tingling sensations, and pain in the legs which made walking 
dificult. On palpation of the calf muscles considerable tenderness was elicited. 
Plantar hyperaesthesia and loss of vibratory and position sense were elicited 
in several of the patients. Absent or diminished reflexes as well as muscular 
weakness were noted. Actual foot drop occurred in some of the group. Clas- 
sified according to the severity of the neuritis, 2 patients had a mild neuritis, 
2 had moderate involvement and 3 had a severe polyneuritis. In addition to 
the neuritis, 3 patients had evidences of cardiovascular involvement; one of 
these is described elsewhere (13). Deficiencies of other portions of the B-com- 
plex, for example, niacin and riboflavin, were observed in 4 of the 7 patients. 


1 From the Edward J. Meyer Memorial Hospital and the University of Buffalo School 
of Medicine, Buffalo, New York. 
2 This study was aided by a grant from the Buffalo Tuberculosis Association. 
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Extent and clinical status of the tuberculosis: The 7 patients with neuritis 
had advanced pulmonary tuberculosis with frankly active disease. Three of 
them had rapidly progressive lesions with severe local and constitutional symp- 
toms. 

Treatment: In the treatment of tuberculous patients with nutritional de- 
ficiency neuritis, the standard treatment of tuberculosis was first of all con- 
ducted. This included rest and a liberal high vitamin diet. In addition, the 
patients were given at least 3 oz. of powdered Brewer’s yeast and 30 to 50 mg. 
of thiamine daily, in divided doses. Physiotherapy also was used. Specific 
therapy was carried out for glossitis and other signs of B-complex deficiency 
when present (11). . 

Results of treatment: Following vitamin therapy there was improvement in 
the nervous function in 5 of the 7 patients. However, one of these patients 
later suffered an exacerbation of his tuberculosis and there was a rapid recur- 
rence of the polyneuritis symptoms. The other 2 patients soon succumbed 
to their tuberculosis and showed no improvement in the polyneuritis in spite 
of therapy. 

Two case reports were selected for presentation. 


Case 1: Pulmonary tuberculosis, thoracoplasty, anorexia, dietary insufficiency, avitaminosis 
with peripheral neuritis; improvement on diet, liver, yeast and thiamine. J. B., a white 
male, aged forty-nine, with long standing fibroulcerative tuberculosis of the right lung 
had a three-stage thoracoplasty. However, he continued to raise large amounts of 
bacillary sputum, became discouraged and mentally depressed and practically stopped 


eating for several months. He then began to complain of pain in both lower extremities. 
He was febrile, dyspnoeic, completely bed-ridden and finally became emaciated. His 
tongue was dry, swollen, purplish red and heavily coated. The buccal mucosa was 
reddened and glossy. Neurological examination revealed extreme atrophy of the lower 
extremities with oedema of both feet (figure 1), sensory changes, contractures and a 
bilateral foot drop. It appeared that the patient had a deficiency of riboflavin and 
niacin, as evidenced by glossitis and stomatitis, and a thiamine deficiency, as evidenced by 
peripheral neuritis. 

The patient was given considerable attention and encouraged to eat. In addition toa 
high vitamin diet he was given codliver oil, raw liver cocktails in tomato juice, 3 oz. of 
Brewer’s yeast and from 30 to 50 mg. of thiamine chloride daily. Physiotherapy was 
instituted. With this treatment he improvedslowly. He began to eat better, his appetite 
improved, his mental depression lifted and his tongue cleared. The pains in the lower 
extremities disappeared and the motion was partially restored. 

The sputum was positive. A roentgenogram of the chest showed that 8 ribs had been 
resected on the right side. The urine examination and the Wassermann and Kahn tests 
were negative. The haemoglobin was 10.5 g. (72 per cent), the red blood cells totaled 
4,220,000 per cu. mm., the erythrocyte sedimentation rate was 40 mm. per hour. An 
electrocardiogram showed sinus tachycardia, inversion of the T-wave in leads 1 and 4 and 
left axis deviation. 


Case 2: Pulmonary tuberculosis, chronic alcoholism, dietary insufficiency, peripheral neuritis; 
improvement with yeast and thiamine. F. R., a white male, aged forty-nine, with pulmo- 
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nary tuberculosis, complained of a chronic productive cough, night sweats, dyspnoea, 
anorexia and loss of weight. Prior to admission he had experienced severe burning sensa- 
tions in the toes and feet which were worse on walking. These sensations had worsened 
rapidly until he was unable to walk. He admitted that he had been drinking heavily and 
eating poorly before admission. On examination the patient appeared pale and chroni- 
cally ill. There were physical signs compatible with advanced pulmonary tuberculosis. 
Examination of the feet showed no disturbances of heat or cold perception, no definite 
pallor on elevation or rubor on dependency. All vessels were palpable and of good 
volume. Several days later there was definite tenderness on pressure over the soles of the 
feet. The Achilles reflex on the left foot was sluggish and there was hyperaesthesia of the 
dorsum of both feet. There was an indefinite area of hyperaesthesia in the lumbo- 
sacral area but no saddle anaesthesia. The position and vibratory sense were intact 


Fic. 1. Photograph of the lower extremities of case 1, showing atrophy of the calf muscles 


and oedema of the feet and ankles. 


except in the great toes. It was assumed that the patient had a thiamine deficiency 


polyneuritis. 

The patient was given a high caloric diet, Brewer’s yeast, thiamine chloride (30 to 
50 mg. daily) and physiotherapy. Improvement gradually followed. After several 
weeks he was able to walk unassisted and without discomfort. 

The sputum was positive. A roentgenogram of the lungs showed bilateral advanced 
predominantly productive tuberculosis. A roentgenogram of the feet was negative. 
The Wassermann and Kahn tests and the urine examination were negative. Examination 
of the spinal fluid showed normal dynamices, no cells, no globulin and a negative Wasser- 
mann test; chlorides were 500 mg. per cent, glucose 77 mg. per cent. A blood count 
revealed a moderate hypochromic anaemia. 
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DISCUSSION 


The polyneuritis caused by thiamine deficiency must be differentiated from 
that due to other causes (14). In general, the polyneuritis due to lead and 
other heavy metals is motor rather than sensory in type; lasting pain rarely 
occurs and involvement of the upper extremities usually precedes that of the 
lower. Essentially the same holds true for the polyneuritis of triorthocresy] 
phosphate (contaminant of Jamaica ginger) and related compounds. Acute 
arsenical polyneuritis may simulate the neuritis of thiamine deficiency with 
both sensory and motor involvement, with lasting pain and initial involvement 
of the lower extremities. However, the history and associated evidences of 
arsenical poisoning help to differentiate the conditions. Finally, in cases of 
infectious polyneuritis, the proximal rather than the peripheral parts of the 
extremities and the cranial nerves as well as peripheral nerves are involved. 

Apart from the response to specific vitamin therapy, it seemed justifiable 
to ascribe the cause of the neuritis in the. reported cases to thiamine deficiency 
for the following reasons: the clinical characteristics of the polyneuritis, the 
presence of associated signs and symptoms of deficiency of thiamine and of 
other parts of the B-complex, a history of prolonged inadequate diet and ab- 
sence of other known aetiological factors. 

Undoubtedly the deficiency syndrome was caused by an inadequate diet as 
well as by conditioning deficiency factors incident to tuberculosis. The number 
of cases is rather small, suggesting that instances of severe thiamine deficiency 
are probably not common in tuberculosis. Indeed, this is in marked contrast 
to the frequency of deficiency of certain other portions of the B-complex, for 
example, niacin and riboflavin (11), as well as of vitamins A (15), C(16) and 
K (17). 

Improvement in the neuritis was slow, a matter of months in some patients. 
This response to therapy is similar to that seen in the polyneuritis of alcoholism 
and pregnancy. It is thought that this delay in recovery is due to the fact that 
the rate of regeneration of nerves is only | to 4 mm. a day. Aside from this 
consideration, improvement in the nerve function seemed to be influenced by 
the severity of the tuberculosis. In patients whose tuberculosis was rapidly 
progressive there was no lasting improvement in the neuritis in spite of vigorous 
vitamin therapy. 

SUMMARY 

In a nutritional study, 7 of 400 tuberculous patients were found to have poly- 
neuritis. Improvement in the polyneuritis followed treatment with diet, thi- 
amine and yeast, except in the patients with rapidly progressive tuberculosis. 
It is concluded that thiamine deficiency, manifested by peripheral neuritis, 
occurs in tuberculosis but not as frequently as deficiencies of niacin and ribo- 
flavin. 

SUMARIO 

En un estudio nutritivo, 7 de 400 tuberculosos revelaron polineuritis. La 

polineuritis mejoré después de iniciarse un tratamiento dietético con tiamina y 
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levadura, salvo en los enfermos en que la tuberculosis mostré una evolucién 
rapida. De lo anterior dedticese que se presenta en la tuberculosis atiaminosis 
traducida por neuritis periférica, pero no con tanta frecuencia como las de- 
ficiencias de niacina y riboflavina. 
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CARDIORESPIRATORY TESTING IN TUBERCULOSIS! 
A Preliminary Report 


K. ALBERT HARDEN, HOWARD M. PAYNE, MAURINE P. WEAVER anp 
JAMES R. LAUREY 


There have been numerous measurements of the pulmonary and cardiac re- 
serve of patients with chronic diseases of the chest. Adams (1) evaluated the 
various tests used to determine the efficiency of the cardiopulmonary system and 
found none suitable to clinical work. : 

The circulation time, venous pressure, vital capacity, maximum breathing 
capacity and breathing reserve were determined before and after a rapid infusion 
of 1,500 cc. of physiological saline. The subjects of the tests were patients in 
the Tuberculosis Annex of Freedmen’s Hospital. All of these patients had 
pulmonary tuberculosis. Many were candidates for surgery and the majority 
had either moderately or far advanced pulmonary tuberculosis. 

An attempt to determine the usefulness of tests which measure ventilatory 
capacity and cardiac reserve is reported here. 


TESTING PROCEDURES USED 


The procedures used in this series of cases are based on those described in 
several recent articles (2, 3, 4). The tests were done in the following order: 


1: The venous pressure was determined with the water manometer. 
2: The arm-to-tongue circulation time was determined by the rapid injection of 10 cc. 
of calcium gluconate. 
3: Three determinations of ventilatory function were done with the Benedict-Roth 
metabolism apparatus. 
(a) The vital capacity was determined in the usual manner. 
(b) Minute volume respiration was determined by measuring spirometrically the 
amount of air (mixed with oxygen) ventilated in one minute. 
(c) Maximum breathing capacity was determined by measuring the amount of air 
ventilated in one minute, while the patient was breathing as deeply and as rapidly 
as possible; each measurement was carried out for from fifteen to thirty seconds. 
4: The blood pressure was taken. 
5: The efficiency of the right heart was tested by the rapid intravenous infusion of 1,500 
ec. of physiological saline according to the method of Caughey (5). Procedures 1 and 2 
etc. were repeated after the saline infusion test was made. 


CLINICAL INTERPRETATIONS 


Each of the elements of this test has a definite bearing on some aspect of the 
cardiopulmonary efficiency. The interpretation of these factors is outlined 


below. 
Venous pressure: After a rapid saline infusion, the venous pressure, on the 


1 From the Division of Tuberculosis, Howard University College of Medicine and the 
Tuberculosis Service, Freedmen’s Hospital, Washington, D. C. 
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basis of reported normal tests, may be expected to rise not more than 30 mm. 
in normal persons (3). This is due to the rapid increase in blood volume (6, 7, 
8). 
The load placed on the right heart by this test is comparable to the strain 
caused by operative procedures on the chest. An abnormal increase in the 
venous pressure following infusion indicates the existence of latent defects (5) 
likely to cause cardiac embarrassment during or following operation. 

Circulation time: The cardiac condition is further tested by a determination 
of circulation time before and after infusion. The arm-to-tongue circulation 
time for normal persons is considered to be eighteen seconds or less. Following 
rapid infusion of saline, no change or a slight increase in circulation time is 
observed in normal subjects. 

Blood pressure: Blood pressure was taken before and after the rapid infusion 
with a mercury type sphygmomanometer. 

Ventilation tests: The factors which affect the ability to ventilate are difficult 
to measure in a single test (9). The isolated factors may not be measured with 
certainty. Each of the following tests is regarded as the product of the inter- 
action of some of these modifying factors. The mechanisms concerned are 


listed: 


: The integrity of the thoracic cage, muscles and pleurae. 

: The degree of patency of the airways. 

: The pulmonary elasticity. 

- The Hering-Breuer and other reflex mechanisms governing the efficiency of ventilation. 
: The efficiency of the accessory respiratory muscles. 


1 
2 
2 

5 


Vital capacity: The vital capacity determinations are done with the Benedict- 
Roth machine with the rested patient in the recumbent position. The per- 
centage of normal vital capacity is calculated using the Dubois scale on the 
basis of 2.5 liters per square meter of body surface for males and 1.9 liters per 
square meter of body surface for females. Our impression is that the subjective 
element in this test constitutes an unpredictable source of error in patients con- 
scious of pulmonary disease. 

In normal subjects the vital capacity is not decreased more than 8 per cent 
following infusion. 

Minute volume respiration: The minute volume respiration is tested by having 
the rested patient, connected with the Benedict-Roth apparatus, breathe normally 
for a period of several minutes. The amplitudes of the excursions recorded in 
one minute are added and the result is calculated in liters per minute. The mix- 
ture breathed is room air and approximately 20 volume per cent of oxygen. 

For normal persons, Cournand and Richards (4) give a figure for one minute 
of 3.4 liters per square meter of body surface. This is comparable to our values 
established from the examination of medical students. 

Maximum breathing capacity: The maximum breathing capacity is tested in 
the same way as the minute volume respiration except that the patient is urged 
to breathe as deeply and as rapidly as possible for from fifteen to thirty seconds. 
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TABLE 1 
Test results and clinical progress of patients studied 
| | | | 
| CLINICAL | 
| 


CIRCULA- | VENOUS 
TION TIME | PRESSURE 
SURGERY VENTILA~ | pRESENT STATUS 


TORY 
|EVALUATION 


| | 
| | 
| 


RESERVE 


BREATHING 
CAPACITY 


VITAL 


> 
2 


DCI§ | Dead 
| Dead 
| Thoraco- NCIi (Ap-| Discharged, 
plasty | noea on thoraco- 
table). plasty com- 
pleted 
Discharged 
Thoraco- 
plasty, 3 
stages, in- 
complete 
Thoraco- 
plasty com- 
pleted 
Test done af- | Dead (outside) 
ter first- 
stage tho- 
racoplasty 
Thoraco- Thoraco- 
plasty plasty com- 
pleted 
Thoraco- | Thoraco- 
plasty, ex- plasty com- 
trapleural pleted 
pneumo- 
nolysis 
Thoraco- NCI Thoraco- 
plasty plasty com- 
| pleted 
| None NCI | Transferred to 
another hos- 
pital 
Operated else- 
where 


| 
| 
| 
| 


None NCI 
Thoraco- NCI 
plasty 


Thoraco- 
plasty 


4 rib first-| DCI 
stage tho- 
racoplasty 

| Thoraco- NCI (Ap- | In hospital, 

| plasty | noeaon|  thoraco- 

} table) | plasty com- 
pleted 
9 0| 4. zz | Thoraco- NCI | In hospital 
| plasty 

15) F. B.... | 20 | y 0 | Thoraco- | NCI In hospital, 


| 


14) T. Me... 


plasty | thoraco- 

| plasty com- 
| pleted 


* FAUL—Frontal area of uninvolved lung. 

TFAL—Total frontal area of the lungs. 
**MBC—Maximum breathing capacity per square meter of body surface. 
***M VR—Minute volume respiration per square meter of body surface. 
+tA—Before saline infusion. 
ttB—After saline infusion. 
tNCI—No clinical evidence of ventilatory insufficiency. 

tt BCI—Evidence of border-line clinical ventilatory insufficiency. 
§DCI— Definite evidence of clinical ventilatory insufficiency. 
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PATIENT 
at |Btt| At 3 | | 
| | 
S€C- | S€C- | | | | per | 
| onds |\onds | cent | cent 
1) J. B......| 63 | 14 | 15 | 150 | 182 19.4 | 7.9 | -60 | 36 
2) P.w......| 41 | 17 | 17 | 90] 140/ 18.7] 8.5] 54 | 40 
3) L.W......| 80 | 12 | 15 | 70| 165 | 23.1) 34] 85 | 43 
} } } 
| | | 
4) M.P......) 90 | 10 | 13 | 85| 95| 19.6| 3.9 | 79 | 39 
6) T.M.....] 77 | 17 | 21 | 148 | 154] 27.8] 5.8 | 80 | 50 
| 
| | 
| | | | | 
6) T.M.....| 79 | 11 | 14 | 64) 33.0) 5.5 | 8 | 
| | | | | | | 
| | | 
| | | | | 
7) G.J......] 33 | 12.2) 10.1) 180 | 240 | 11.0| 5.0 | 54 | 32 
| } 
} 
| | 
| 
8) J. J. 39 | 13 | 24 | 150 | 158 | 15.1 | 4.0 | 73 48 
9) R.G.....} 82 | 13 | 20 | 142 | 120 | 18.0| 5.7 | 67 | 53 
| | | | 
| 
10) E.S......} 64 | 20 | 16 | 145 | 156 | 19.0) 4.9 | 73 | 48 
11) J. H......] 71 | 130 | 158 | 33.0/ 4.2 | 87 | 43 
| | | | 
| 
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TABLE 1—Continued . 


| 
| CIRCULA- | VENOUS 
| TION TIME | PRESSURE 


CLINICAL 
VENTILA- 
SURGERY TION PRESENT STATUS 
pEVALUATION 


PATIENT 


CAPACITY 


BREATHING 
RESERVE 


> 


Extrapleural In hospital 
pneumo- 
nolysis 

None In hospital 

Thoraco- Discharged, 
plasty thoraco- 

plasty com- 

pleted 

Thoraco- Discharged, 
plasty thoraco- 

plasty com- 

pleted 

Modified tho- In hospital 
racoplasty 
(cervical 

Partial tho- In hospital 
racoplasty 
(3 stages) 

None Discharged 

None Discharged 

None Discharged 

None N Transferred 

None Dead 

None Discharged 

None Discharged 

None Discharged 

None Discharged 


This value is expressed in liters per minute. Cournand and Richards (4) 
reported, for a small series, a value of 150 liters per minute for normal males and 
100 liters for females. A normal value for this test should be established on the 
basis of more extensive investigation. On the basis of our experience the sub- 
jective element does not play as much of a réle in this test as it does in measuring 
vital capacity. 

Breathing reserve: The breathing reserve measures the patient’s ability to 
ventilate over and above the normal minute volume respiration when accessory 
mechanisms are brought into play. This figure is the difference between maxi- 
mum breathing capacity and minute volume respiration, expressed as a per- 
centage of maximum breathing capacity. Average values of 90 per cent or above 
may be expected in normal people at rest (4). 


THE RESULTS OF TESTING TUBERCULOUS SUBJECTS FOR CARDIOVENTILATORY 
FUNCTION 


Thirty persons were tested for ventilatory function in this series (table 1). 
Twenty-two of these were also tested for cardiac efficiency by the rapid infusion 
method. Fifteen of the patients tested have undergone major operative pro- 
cedures, of whom 4 have experienced respiratory difficulties during or following 
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at |Btt| at | | | | | 
Sec- | sec- | | } | per 
onds \onds |™™- | ™m. | | | | cent | 
16) E.B......] 40 | 15 | 13 | 145 | 220/16 | 4.2] m | 49 | 
| 
17) D. Me....| 16 | 95 | 150} 15.3) 4.1 72 | 41 | 
18) M. S. | g2 | 12 | 16 64| 56/26 | 3.8 | 86 | 49 | 
| } 
| 
19) R. B......) 81 | 11 | 17 | 120] 160) 55 | 4.4] 92 | 97 | 
| | 
| of | 
| 
20) F.C......] 58 | 13 | 11 | 95] 118] 17.6] 4.6 | 73 | 83 | 
| | } | | | 
21) A. D.....| 63 | 18 | 28 | 84| 145|18.6| 3.2 | 82 | 46 | 
| | | | | 
22) J. J. 65 | 12 | 12 | 95] 95| 186] 4.8] 73 | 48 | 
23) B. G. 62 | 19 3.6 | 80 | 48 | 
24) B.T......| 78 | 14 | 4.5 | 64 | 34 | 
25) A.W.....| 44 | 26.8 3.6 | 86 | 32 | 
26) M. B.....| 48 | | 13 | 6 | 56 | 40 | 
27) B. B. 75 9.4/3.1) 67 | 24 | 
28) F.C......| 58 | 21 7 57 
29) P.L......| 43 13.6 | 2.6 | 80 58 | 
30) B. M.....| 43 }19 | 3.7] st | 48 | 
| | | 
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operation performed in our hospital and one has experienced difficulties from a 
procedure performed elsewhere. One of these (patient 7) died several months 
after a first-stage thoracoplasty had been performed. She had symptoms of 
ventilatory failure at the time of her death. In this case the tests were available 
only after the operation. On the basis of the tests the thoracoplasty was not 
continued. The other 3 patients have been moderately active since operation 
without respiratory distress. Patient 1 whose operation was considered con- 
traindicated by the tests has since died following extension of disease. He had 
symptoms of ventilatory insufficiency at the time of death. 

Seven other patients who were tested have shown no clinical symptoms follow- 
ing resumption of moderate exercise and are regarded as falling within the pre- 
diction of the tests. In this group, patient 4 was considered a poor risk for opera- 
tion (lobectomy) on the basis of the test, but capable of moderate exercise. 

The evaluation of factors concerned in the cardioventilatory tests—ratio of unin- 
volved lung to the total frontal area of the lung: In order to express the extent of 
disease more accurately than in the conventional terms of far advanced, moder- 
ately advanced and minimal, a numerical expression of the frontal area of the 
uninvolved lung was sought. 

First, the total visible area of the lung was measured in the normal posterior- 
anterior projection of the chest on a film taken at 72 inches. This value was 
related to the area of body surface in order to get comparable values. The 
results were expressed as square centimeters per meter of body surface. The 
validity of this procedure was tested by measuring a random series of college 
students and expressing the frontal areas in the same fashion. The values for 
this series showed a mean of 251 square centimeters, S.D. + 25.35 P.E.1.5. This 
indicates that in this group a relationship exists between pulmonary frontal area 
in the chest film projection and the surface area of the body. 

Comparison of these values with the pulmonary frontal areas for tuberculous 
patients indicates that the differences between the established means are not of 
statistical significance (D = 2 X P.E. (4.04)). In other words the pulmonary 
frontal areas of these tuberculous patients do not vary significantly from those 
observed in a random group of normal students. 

On this basis, the ratio of uninvolved lung per square meter to total frontal 
area per square meter was expressed in per cent. 

A comparison of the values for the clinical classification with these figures gives 
these ranges: 


Minimal Above 92 per cent 


; | Frontal area uninvolved lung 
Moderately advanced 92 to 84 per cent? ——— 


Far advanced 84 per cent or less} Total frontal area of lung 

Comparison of these data with those of other tests indicates that in a group of 
advanced patients functional efficiency of the lungs cannot be accurately pre- 
dicted on the basis of extent of involvement. Statistical comparison of the 
uninvolved lung with the maximum breathing capacity reveals that D = 40.1 + 
2.38 (P.E.). When compared with the vital capacity D = 15 +2.65 (P.E.). 
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This procedure may prove more useful in groups of: patients whose disease is less 
uniformly extensive. 

Blood pressure: No consistent changes were noted in the blood pressure taken 
before and after the rapid infusion of physiological saline. 

The circulation time: Determinations of arm-to-tongue circulation time were 
made before and after the rapid administration of 1,500 ce. of physiological saline. 
After the infusion the circulation times observed were not significantly increased 
over the initial values, except in the presence of clinically demonstrable cardiac 
disease. The circulation time showed an average increase of 2.1 seconds. The 
greatest increase observed was 10.5 seconds. The estimation of circulation time 
in this series has, so far, proven of negligible clinical value. 

Venous pressure: Two tables are presented which show the initial venous pres- 
sure, the change after infusion and the present clinical status of the patient 
(tables 2 and 3). From these tables no final conclusions can be drawn. The 
present impression is that initial venous pressure levels above 110 mm. indicate 
caution in the management of collapse therapy and that a rise of 50 mm. follow- 
ing infusion indicates caution regardless of the initial pressure. There are indi- 
cations that initially high venous pressure levels may be due to mediastinal dis- 
tortion in some patients. 

A longer series of cases will permit statistical analysis of these impressions and 
comparisons with other methods of testing. 

The vital capacity: The vital capacity of these patients was studied in connec- 
tion with the percentage change following infusion. In 22 tests, the mean 
decrease observed was 9.3 per cent. The range was —22 to +17 percent. Two 
patients showed an increase in vital capacity following infusion and 3 showed no 
change. No constant relationship appears to exist between vital capacity, the 
clinical response to respiratory strain and the other tests of the group studied. 

The relation of vital capacity to the percentage of uninvolved lung was studied 
for the entire series. It was shown that vital capacity and the percentage of 
uninvolved lung are not significantly related. Comparison of mean values shows 
that D = 5.66 X P.E. 

The comparison of vital capacity with the presence or absence of clinical evi- 
dence of ventilatory insufficiency indicates that there is no constant relationship 
between these factors. It seems that only very high vital capacity percentages 
are of clinical value in predicting respiratory efficiency and that even these must 
be carefully weighed. 

Percentage of uninvolved lung: A comparison of the percentage of uninvolved 
lung in patients having a breathing reserve above or below the critical level indi- 
cates that the extent of disease in the entire series was grouped too closely for 
significant differences to be proved. However, within the series, those patients 
who showed a percentage of uninvolved lung above the predicted range with a 
subcritical breathing reserve, showed cardiac abnormalities which influenced 
breathing reserve independently of the uninvolved lung. 

The conclusions drawn from these studies are that differences between the 
extent of involvement of the lung in the chest film are not closely correlated in 


240 HARDEN, PAYNE, WEAVER AND LAUREY 


advanced tuberculosis with the patient’s ability to ventilate efficiently, and that 
other factors must be considered in all cases. 


TABLE 2 


The response to saline infusion of patients who had an initial venous pressure of more than 
120 mm. of water 


PRESENT 
CLINICAL REMARKS 
STATUS 


PATIENT INITIAL CHANGE AFTER 
NUMBER PRESSURE INFUSION 


mm. mm. 
120 +40 NCI* Surgical 

130 +28 NCI On exercise—left against advice. 
142 —22 BCI** Now on exercise 

145 +11 NCI Now on exercise following operation 
145 +80 BCI Surgical 

148 +S NCI Surgical 

150 +8 BCI On exercise following operation 

150 +32 DCr* Dead 

180 +60 DCI Dead 


* NCI—No clinical evidence of ventilatory insufficiency. 
** BCI—Evidence of border-line clinical ventilatory insufficiency. 
*** TDCI—Definite evidence of clinical ventilatory insufficiency. 


TABLE 3 


The response to saline infusion of patients who had an initial venous pressure of less than 
110 mm. of water 


INCREASE PRESENT | 
AFTER CLINICAL | REMARKS 
INFUSION STATUS 


PATIENT INITIAL 
NUMBER PRESSURE 


mm. 
+54 DCI*** | Surgical—elsewhere 
+55 BCI** Surgical 
+50 NCI* Test by exercise only 
+25 BCI Bedfast 
+25 NCI Surgical 
+50 DCI Dead 
+4 NCI Surgical 
d NCI Exercise 
3 NCI Surgical 
13 NCI Surgical 
6 NCI Surgical 
18 —8 NCI Surgery completed 


14 +30 | NCI Surgical 


* NCI—No clinical evidence of ventilatory insufficiency. 
** BCI—Evidence of border-line clinical ventilatory insufficiency. 
*** DCI—Definite evidence of clinical ventilatory insufficiency. 


Maximum breathing capacity: The maximum breathing capacity values for 
patients with evidence of clinical respiratory insufficiency, compared with those 


| 
19 
11 | 
9 
10 
16 
| 
7 | | 
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of patients having no evidence of respiratory insuffictency, showed that there was 
a definite relationship between the test and subsequent clinical developments. 
The maximum breathing capacity was not found to be as closely correlated to 
the presence or absence of ventilatory insufficiency as the breathing reserve. Its 
chief value in this study was in calculating the breathing reserve. 
The significance of breathing reserve: Breathing reserve is calculated in percent- 
age of maximum breathing capacity and represents the difference between minute 


CHART 1 


Clinical status of patients compared to breathing reserve 


. 
= 


NC! DCI 
Explanation: NCI = Noclinical evidence of ventilatory insufficiency. BCI = Evidence 
of border line clinical ventilatory insufficiency. DCI = Definite evidence of clinical venti- 
latory insufficiency. Breathing Reserve = Percentage of maximum breathing capacity. 


volume respiration and maximum breathing capacity. In this series, 11 patients 
who showed a breathing reserve below 74 per cent developed clinical evidence of 
deficient ventilation, and 3 died of respiratory deficiency. In the range between 
71 and 74 per cent, 4 of the 6 patients developed clinical insufficiency. One pa- 
tient who underwent an extensive first-stage thorocoplasty in another hospital 
has experienced difficulty. Her breathing reserve was 84 per cent. The other 
patients giving values above 73 per cent showed no significant ventilatory in- 
sufficiency. (See chart 1.) 


| | 
| 
| | 
| | 
| | 
| | 
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From this, it can be inferred that patients who have a breathing reserve below 
74 per cent are poor clinical risks and that the additional risks of collapse therapy 
should be approached with caution. Patients having a breathing reserve above 
73 per cent, on the other hand, run less risk of ventilatory failure under strain, 
provided reasonable care is taken to avoid unnecessarily severe procedures. 
Clinical experience with other patients since the compilation of this series confirms 
impressions recorded above from a small series. 

Rapid intravenous infusion: The rapid intravenous infusion seems to have no 
constant effect upon the ventilatory tests in general within the group studied. 
These values would, no doubt, be more affected in a group shown a higher pro- 
portion of cardiac patients. 


CONCLUSIONS 


1. The circulation time before and after rapid infusion of saline is of limited 
value as an index of cardiorespiratory efficiency in determining latent defects 
prior to collapse therapy. 

2. If the venous pressure before rapid intravenous infusion of saline is above 
110 mm. of water, or if the increase in pressure after infusion exceeds 50 mm. 
regardless of the primary level, caution in the performance of surgical collapse 
procedures is indicated. 

3. The vital capacity in the presence of advanced tuberculous disease is not a 
reliable index of the patient’s ventilatory capacity. 

4. The percentage of uninvolved lung surface in the posterior-anterior chest 
film is not reliably related to ventilatory capacity in a group of patients with ad- 
vanced tuberculosis, except within very wide limits. 

5. The values which predict latent ventilatory insufficiency most accurately 
are the maximum breathing capacity, minute volume respiration and the breath- 
ing reserve. 

6. The more extensive use of these procedures in pulmonary tuberculosis will 
make it possible to reduce the risks of collapse therapy and adapt the procedures 
used to the patient’s ventilatory capacity. 

7. Extensive testing of normals and of a wider series of patients is needed to 
establish more accurate evaluations of these tests. 


CONCLUSIONES 


1. El tiempo de circulacién, antes y después de la inyeccién r4pida de una 
solucién salina, posee valor limitado como indice de la eficiencia cardiorrespira- 
toria para determinar la existencia de defectos latentes, antes de aplicar la 
colapsoterapia. 

2. Si la presién venosa antes de la inyeccién intravenosa rApida de solucién 
salina es superior a 110 mm. de agua, o si el aumento de la presiédn después 
de la inyeccién excede de 50 mm., independiente de la cifra primaria, est& in- 
dicada la cautela al ejecutar procedimientos quirtirgicos de colapso. 

3. La capacidad vital (pulmonar), cuando existe una afeccién tuberculosa 
avanzada, no constituye un indice fidedigno de la capacidad respiratoria del 
enfermo. 
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4. El porcentaje de superficie pulmonar indemne en la pelicula tordcica 
postero-anterior no guarda una relacién fidedigna con la capacidad respira- 
toria en un grupo de casos de tuberculosis avanzada, salvo en una escala muy 
amplia. 

5. Los valores que permiten predecir la insuficiencia respiratoria latente con 
mayor exactitud, son la capacidad respiratoria mAxima, el volumen de res- 
piracién por minuto y las reservas respiratorias. 

6. El empleo mds amplio de dichos procedimientos en la tuberculosis pul- 
monar permitiran mermar los riesgos de la colapsoterapia y adaptar los pro- 
cedimientos empleados a la capacidad respiratoria del enfermo. 

7. A fin de establecer evaluaciones mas exactas de dichas pruebas se necesita 
una comprobacién amplia de sujetos normales y de una serie mayor de enfermos. 
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TO-MORROW’S TUBERCULOSIS ASSOCIATIONS! 
WILLIAM P. SHEPARD? 


This annual meeting of the California Tuberculosis Association is a momentous 
occasion. For the first time we have become a million dollar enterprise. Never 
before has the public been so generous in its purchase of Christmas Seals. Never 
before has it been so apparent that the people want tuberculosis controlled. 
Never before have our control methods been more effective. We have come 
through the second war year without a general increase in the tuberculosis death 
rate. We have received a strong vote of confidence. Our responsibility to 
respond effectively was never greater. 

Since we are a federation of county associations, this responsibility rests 
equally on many people. It must be borne by the boards of directors and staff 
members of each of our associations. A major concern of the Board of Directors 
of the State Association is to see that each county association gives full value 
received to its supporters. How may we best do that, and having done it, what 
does our future hold? 


TUBERCULOSIS CONTROL EPITOMIZED 


Our original purpose and first responsibility is to control tuberculosis. Within 
the limitations of the funds available and the demands of the local situation it is 
incumbent on each association to make available to, or to encourage proper gov- 
ernmental agencies to provide for, its citizens all of the tuberculosis control 
measures which we know are effective. These include: 


1. A full-time health department well supported by public opinion: Without the 
legal authority vested in the health officer it is often impossible to promptly iso- 
late known cases of infectious tuberculosis. In many localities even the health 
officer cannot do this without organized public opinion reflecting itself in the 
courts and the district attorney’s office. 

Without facilities for isolation, it is of little avail to find infectious cases and 
our whole program breaks down. We fail to stop the spread of the disease at its 
source—the infectious person. 

The lone voice of the health officer is rarely enough to convince appropriating 
bodies of his needs. Without the support of public opinion the health officer 
frequently lacks budget and staff to do an effective job in tuberculosis control. 
Appropriating bodies are influenced by voters and taxpayers, not so much by 
fellow public officials. 

Organizing public opinion is a task of health education. It belongs to the 
voluntary health association. Lack of a well supported health department pre- 
sents an immediate job for the tuberculosis association. 


1 Presented at the annual-meeting of the California Tuberculosis Association, Los 
Angeles, California, March 30, 1944. 
2 President, California Tuberculosis Association, 45 Second Street, San Francisco, 
California. 
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9. Provision for adequate hospital beds for the isolation and treatment of tubercu- 
losis cases: Every community should have access to at least two beds per annual 
death. It is a matter of great pride to this Association that 90 per cent ofthe 
population of the State has access to tax-supported sanatorium beds, and that 
the quality of treatment rendered in these sanatoria is supervised through the 
State Department of Health which controls the state subsidy. 

Lack of such treatment facilities is a direct challenge to local tuberculosis 

associations. Providing them is again a task of organizing public opinion. 
Again this is health education. 
3. Support and coéperation of physicians: No one in any community is more im- 
pressed by the tragedy of tuberculosis than the practicing physician. No one is 
more aware of its preventability. His fullest support is a foregone conclusion 
providing he understands the program. 

Once they understand the problem, physicians generally agree that tuberculosis 
control among the public cannot depend solely on an individual calling his private 
physician when he suspects that he has tuberculosis. The onset of the disease is 
too insidious and the mental attitude of the average patient too resistant. By 
the time the usual patient sees his physician he is already in the moderately or far 
advanced stage and has probably been spreading the disease for months. Physi- 
cians commonly agree that some mass approach to the problem of finding the 
asymptomatic case is essential. 

Where medical support is lacking it is usually a simple matter to obtain it. 

Here again, the physician members of the board of directors must do health edu- 
cation among their colleagues. It is essential to any successful tuberculosis con- 
trol program. 
4. A modern case-finding program: Once medical support is assured and facilities 
are provided for the isolation and treatment of tuberculosis there is almost no 
limit to the thoroughness with which case-finding can be pursued. The ultimate 
in case-finding is probably a chest X-ray and medical examination for every per- 
son each year. Impossible as this may seem, some industries are approaching it. 
The town of Eveleth, Minnesota last year succeeded in X-raying every man, 
woman and child living there! Its population is nearly 7,000. 

With modern facilities for case-finding it would seem that every community is 
entitled to expect from its tuberculosis association: 

(a) General use of equipment for making X-ray examinations, operated under 
proper medical auspices by an expert technician, with provision for skilled medi- 
cal interpretation of the screen or film and with adequate follow-up examinations 
for those showing abnormalities. Merely taking X-ray films is not our goal. 
Our object is to find tuberculosis. This can only be done by the exercise of one of 
the highest diagnostic skills in medical practice, interpretation of the film. 

Seventeen units of fluoroscopic or photofluorographic equipment are already 
available in this State, including one truck and two fluoroscopes owned by the 
State Association which are available to counties on a share-cost basis. It is 
estimated that we will soon be taking 6,000 X-ray films a week in California. At 
the start, economy demands that such equipment be used where organized groups 
may be assembled, such as industries, schools and labor unions. This procedure 
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is especially important to war industries where several factors combine to accen- 
tuate the seriousness of the tuberculosis problem. 

(b) General use of other reliable methods of screening tuberculosis suspects from 
large groups. These include preplacement and preémployment examinations, 
periodic medical examinations and tuberculin testing. 

(c) Ready access to private physicians’ offices or to clinics where abnormalities 
found in the screening process can be carefully investigated by physicians espe- 
cially interested in chest diseases. Some associations still find it necessary to 
seek the aid of local physicians to organize clinics, although county sanatoria and 
county hospitals are rapidly developing such facilities. This is part of the 
follow-up studies in a case-finding program without which the whole program is 
useless. 

(d) Special attention to racial groups known to have a high incidence of tuber- 

culosis. It has been said that we will never free ourselves from this scourge until 
we help our brown, red, and yellow-skinned brother to free himself. Programs 
in these groups call for special educational techniques and special procedures. 
5. A well conceived, skilfully conducted program of health education: Much of the 
case-finding program is educational and none of the many educational opportu- 
nities it presents should be neglected. In fact, each item listed among our 
responsibilities consists of health education. 

Health education hinges upon sound medical information. We must rely 
solely on our medical friends to tell us what health truths to teach, what they 
recommend that people think and do to improve their health and avoid tuber- 
culosis, which new discoveries are worth teaching and which are not, which old 
procedures are outmoded and should be dropped from our teaching. Physicians 
furnish us the raw material of health facts. We then manufacture the devices 
needed to put them into general practice by the public. 

Health education devices and techniques cannot be detailed here. They 
consist of far more than newspaper publicity alone. They include meetings, 
printed material such as posters and pamphlets, exhibits, motion pictures, radio, 
a speakers’ bureau and so forth. In addition, well recognized health teaching 
techniques are employed by qualified teachers in the schools. Health education 
is most effective when conducted among existing community groups such as 
schools, churches, clubs, racial and national groups. 

6. Vocational rehabilitation is important. Restoring the patient to economic 
independence is essential to him and his family. Some associations are working 
closely with the National Association in this field. 

To summarize, our responsibility to the public for the control of tuberculosis 
will be fulfilled if we succeed in providing an adequate health department, a 
well run sanatorium with an ample number of beds for the communities’ needs, 
obtain the support and codperation of physicians, engage in a modern and con- 
tinuous case-finding program, conduct a well conceived, skilfully organized 
program of health education and give due attention to vocational rehabilitation. 

Some will say this is enough. In some communities it is. Some have a long 
way to go to complete this program. Very few associations have yet reached 
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perfection. Many associations feel that their progress in one or another direction 
is blocked by local circumstances beyond their control. Perhaps it is, temporar- 
ily, but that is no reason for giving up. Every enemy bastion in our line of attack 
may now be assailed with the courage and determination provided by unified 
public support. The public believes in us. The people want tuberculosis con- 
trolled. 


WHAT IS NEXT? 


What of to-morrow? We must recognize the fact that for many years the tu- 
berculosis death rate has steadily declined and the seal sale income steadily in- 
creased. If that trend continues we shall some day work ourselves out of work. 
There is every reason to think it will continue. Temporary set-backs may occur 
as a result of war or lower standards of living. But sometime, perhaps much 
sooner than we think, tuberculosis may become a minor cause of sickness and 
death. Instead of being the leading cause of death, as it was thirty years ago, 
it is now seventh. Over 200,000 people will survive 1944 who would have 
succumbed if the tuberculosis mortality rate of 1913 had remained unchanged. 

Suppose for the sake of argument that a specific cure for tuberculosis is dis- 
covered to-morrow. What a boon to mankind! What a blow, welcome as it 
would be, to the tuberculosis associations! Such a discovery in the near future 
seems unlikely to many. They recall the disappointment of a score of such 
hopes in the past two generations. But all will agree that the science of chemo- 
therapy has developed more rapidly and brilliantly in the past twenty years 
than ever before. Who knows what to-morrow may bring? 

Regardless of such speculation, the day will come when seal sale receipts will 
exceed the amount we can use wisely and practically for the control of the small 
remaining amount of tuberculosis. When that day comes what shall we do? 

Three choices: Three choices are immediately apparent. One is to close up, 
tell the public ‘‘our job is done, thank you and goodbye.” Another is to limit 
the amount we will accept, reducing that limit as tuberculosis declines. <A third 
is to direct our activities to some other health field. 

Obviously we cannot change our program overnight. We would probably 
not have occasion to do so, since there is every likelihood that tuberculosis 
will be with us for many years tocome. But as tuberculosis continues to decline 
we might begin to broaden our base of operations, to feel our way slowly and 
experimentally into other health fields. Let us examine this possibility. 

Tuberculosis control a general health movement: Actually, our work has never 
been solely confined to tuberculosis control. We have always been a general 
public health agency primarily concerned with tuberculosis. At the very 
beginnings of the antituberculosis movement it became apparent that improved 
general health was our ultimate aim. We have worked to provide hospitals, 
sanatoria and health departments. We have been responsible for legislation 
designed to improve the health of the public. We have taught the values of 
good health habits, proper nutrition, rest and exercise. Our educational work 
in schools has been largely a general health program not solely a tuberculosis 
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program. In heavily infected communities and in colored groups especially, 
we have learned that we cannot limit our attention to tuberculosis and remain 
indifferent to other lung diseases or to such things as heart disease, syphilis, 
malnutrition, cancer, diabetes, industrial hygiene, mental hygiene, dental health 
and rheumatic fever. 

As a matter of fact, we have developed an organization which is much more 
valuable in the field of general health than many of us realize. It is an organiza- 
tion in which specially trained health workers build a life-time career. It is a 
potent influence in the community. It is well and favorably known by the 
public. It guides and molds public opinion effectively. And this is done with 
due regard to the values of true education and the limitations of propaganda. 
We share as fully as any other organization in the country, credit for the nation’s 
general health improvement over the past fifty years. 

Program already expanding: Many state and local associations have already 
recognized this, changing their name to ‘“Tuberculosis and Health Association,” 
making their appeal for funds on that basis. In no instance has this resulted 
in lessened response from the public. These associations are already engaged in 
various activities related to, but apart from, tuberculosis. It is now twenty years 
since the Wisconsin Association got permission from the National Tuberculosis 
Association to spend some seal sale funds for prevention of heart disease. It is 
thirteen years ago that the San Francisco Tuberculosis Association first ap- 
propriated a small amount for the support of the Heart Committee. Three 
years ago your State Association voted a small subsidy to the California Heart 
Association. This has been continued and has resulted in a happy and effective 
relationship. 

At this meeting the Board of Directors, all but two of whom are physicians 
especially interested in tuberculosis, has recommended to your delegates, and the 
delegates after full discussion have agreed, that the name of the State Association 
be changed to ‘The California Tuberculosis and Health Association” and that 
the following clause be added to the constitution’s statement of purpose: “‘When 
it is apparent that tuberculosis control is well organized and will continue to be 
so, to encourage and support other health activities related to the control of 
tuberculosis, or promising improvement of the general health of the public.” 


A BROADENED BASE OF OPERATION 


This organized public health movement, effective as it is, reaching into every 
corner of the land as no voluntary health agency has done before, seems too 
valuable to abandon or curtail. Its usefulness will continue for many years 
to come. It will continue as long as mankind is afflicted with illness and death 
which is preventable, and the prevention of which depends on the individual’s 
knowing and doing something about it. 

Boards of directors and executive staffs can rather easily do as effective work in 
other health fields as in tuberculosis. It simply means gathering the facts on a 
given subject from our medical colleagues, obtaining their advice on how to 
tackle the problem and then applying the same methods we have used in tuber- 
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culosis control. This can easily be done in such a way as to increase rather than 
decrease public support. 

To broaden our base of operations at the state level seems a wise step at this 
time. Precisely how and when it is to be done by county associations which 
have not already done so, depends on their own judgment of local conditions 
and needs. 

State Association’s responsibility: To help county associations to decide 
whether their present tuberculosis control work is adequate, and whether the 
time has come for them to expand, a special committee has been set up by your 
State Board of Directors to discuss with local assocations this and other questions 
of meeting our responsibilities to the public. This committee’s recommendations 
will be considered when renewing the annual seal sale contracts. The State 
Association shares with county associations the heavy responsibility of giving the 
public a dollar’s worth for every dollar collected. 

Important precautions: As with most progressive steps certain dangers in 
broadening our base of operations must be recognized. Three precautions are 
to be constantly kept in mind. If disregarded, even momentarily, they can 
cause great harm. 

The first is to remember that tuberculosis control is our primary responsibility. 
In this field we are well schooled and we have a varied armamentarium. Tuber- 
culosis will probably be with us for many years to come. We must keep our 
eyes on this adversary and never lose sight of it. It is our age-old enemy, more 
constant, more dangerous and in the long run more destructive to human life 
than all the wars of the present and past. No effort may be spared to attack 
this foe at every vulnerable point. We must assail his ramparts, strongest of 
which is public indifference, with every weapon we have now and every new one 
we may discover. We have fought the good fight and are winning fast. It has 
been a crusade of life-saving rather than life-destruction. What a privilege to 
be saving lives to-day in the midst of war’s holocaust! 

It would seem that we are now powerful enough to carry this crusade to 
ultimate victory with our good right arm, while we begin to engage other enemies 
of mankind with the other. Some of these enemies are more formidable than 
tuberculosis. They are capable of catching us off balance so that tuberculosis 
may slip up on us again. To be forewarned is to be forearmed. Our strategy 
in any event is never to let up on our first enemy now in retreat. 

The second precaution is the necessity of taking the public into our confidence 
as the program is expanded. If seal sale money is used for new purposes the 
public should be so informed. This is important to obviate criticism as well as 
to develop awareness of the inter-relationship of all important public health 
problems. 

The third precaution is to recognize and preserve a unique and precious in- 
gredient of the antituberculosis movement. It has existed so long we might 
overlook it. This is the happy and effective relationship between medical leaders 
and community leaders. Tuberculosis control as a community activity has had 
the best of medical guidance. Both our National and State Associations were 
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conceived in the minds of physicians and founded by them. Without their sound 
advice much effort and money might have been wasted. Without medical skill 
and judgment in guiding the movement much valuable research would have been 
neglected or misinterpreted. Whatever the future may hold for this organiza- 
tion, the best medical thought and guidance must be continuously available. It 
must be readily sought and as quickly accepted by our nonmedical members as 
it has been in the past. This is just as essential in the control of heart disease, 
cancer, venereal disease and to industrial hygiene and mental hygiene as it has 
been in tuberculosis. Programs in these fields may require expert medical advice 
from slightly different sources. But we must never be without medical guidance. 


It has been a privilege and an honor to serve as President of this great organiza- 
tion. It is deeply appreciated! The interesting and important details of our 
progress and accomplishments this year are reported by your Executive Secretary 
and his staff. 

If to-morrow’s tuberculosis associations can continue to command the leader- 
ship enjoyed by to-day’s associations, our work of saving lives will continue to 
flourish. 


PERSPECTIVES AND TRENDS IN TUBERCULOSIS! 
HENRY STUART WILLIS? 


Several high spots present themselves as one thinks of the development of our 
knowledge of tuberculosis. A little over a hundred years ago Niemeyer laid down 
the dictum that consumption is a dreadful disease and tuberculosis a fearsome 
one, but woe betide him who is so unfortunate as to become the victim of both. 
He taught this in spite of the fact that a few years earlier Laennec had given a 
well-nigh perfect description of the pathological sequence in the disease from 
small nodule or infiltration to cavity and indicated kinship between tubercle 
and consumption. 

However, this genius failed to realize the infectiousness of the disease although 
all laymen of his time were sure of it. And it remained to Villemin to furnish 
unquestionable proof that the disease is communicable. This he did by a series 
of experiments that stand unique seventy odd years after their appearance. 
Not long after Villemin’s reports, Koch confirmed his work with what was 
certainly one of the highest spots in medical history—the discovery of the 
tubercle bacillus. At that time only the clinically ill were thought to be tuber- 
culous. Pirquet introduced the tuberculin test and pointed to wide-spread 
tuberculous infection. Then Roentgen’s newly discovered X-ray began to come 
into its own and literally made the scheme of modern treatment possible. 

With these high spots in our minds—the work of Laennec, Villemin, Koch, 
Pirquet and Roentgen—let us think for a moment of the trends that treatment 
of tuberculosis has taken. Countless dietetic and exercise regimens have been 
tried and are familiar to us. Hippocrates treated “hectic”? with diets, drugs 
and concoctions and probably resorted to the induction of pneumothorax by 
means of a pig’s bladder. Galen established a cure-place at Palermo where 
consumptives were congregated for a course of regimented treatment. Paracel- 
sus treated consumption with quicksilver. Almost since time immemorial, 
sea travel and horseback riding have been recommended and light out-door work 
has been prescribed—as though there ever was any really light out-door work 
until the WPA came along. 

If we add collapse therapy and the modern bed-rest regimen, two other high 
spots take rank with these earlier ones. The first hint that rest might aid in 
bringing the disease under control came from Bodington who, a century ago, 
established a household set-up in which consumptives might be treated by rest: 
and good food. After a brief period this failed, being laughed out of countenance 
by the physicians of the day. 

In 1859 Brehmer established the first sanatorium in the world. Here patients 
came for treatment. Here they were required to walk and rest according to 
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schedule. Paths and walkways coursed the adjoining hills and were flanked by 
small waiting or resting stations equipped with seats. Thus the patient would 
walk a given distance or climb certain defined elevations in a specified time and 
then sit down to rest. The theory was that tuberculosis develops because of a 
small heart which delivered an inadequate amount of blood to the pulmonary 
tissues. Graduated exercise periods which were punctuated with rest should, 
according to this theory, lead to enlargement of the heart, thus increasing the 
pulmonary circulation and curing the disease in the lungs. 

Although Dettweiler, an associate of Brehmer, appreciated the value of rest 
and endeavored to keep his patients on a rest regimen, the idea of this type of 
treatment came to Trudeau independently and was popularized by him. He 
learned that his consumption improved when he led a life of physical inactivity, 
and this was the basis on which he established his sanatorium where, for the 
first time in the world, tuberculosis was treated understandingly by physical 
rest. Rest treatment then and rest treatment now are very different matters 
but a fundamental observation had been made. For many years rest treatment 
in the average sanatorium was characterized by an initial period of considerable 
bed-rest for four, five or six weeks, followed by rest and moderate exercise for the 
remainder of the treatment period—usually about six months altogether, when 
patients were discharged to make room for others long on the waiting list. Under 
this regimen most patients improved in symptoms, many in condition and a 
fair number actually recovered their health. 

However, with the advent of collapse, a scheme of much more rigorously main- 
tained bed-rest regimen has come into use. Emphasis is more and more being 
placed upon placidity of mind and body as essential to early recovery. The 
patient is being told as never before of the advantages of relaxation. He is 
fortunate who can lie still for long hours each day without anxiety or impatience 
—waiting quietly for time and the “cure” to return him to health and home. 


Although Hippocrates put air into the human chest by using a pig’s bladder 
and a tube, it was not until 1892 that Forlanini introduced artificial pneumo- 
thorax as a useful clinical procedure. This therapeutic method came slowly 
into general use. Practiced for thirty years by all and sundry in the profession, 
its application and results have been so varied that it is now being seriously 
reappraised. The range in the indications, technique, complications and results 
has been wide. Its use, misuse’and abuse have brought it into disrepute in the 
minds of some. Many times it has been applied where contraindications have 
abounded and many times continued long after it was obviously ineffective. 

The result is that those who use it intelligently find it an exceedingly valuable 
instrument, but they insist that a new set of criteria are greatly needed. They 
see a trend arising—an attitude which would reévaluate the procedure, so sharpen 
its indications and point out its contraindications as to practically exclude its use 
in wide-spread fibrous disease, bronchial disease or large apical cavity; and they 
foresee an increased use of pneumonolysis. These appear to be distinct trends 
at present. 
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All know that it was a great day when the surgeon took a place in the council 
chamber of tuberculosis physicians. He gave a decidedly practical turn to the 
treatment of this disease. He introduced quite a number of operations. Some 
of these have fallen by the wayside and some have become our standard stock- 
in-trade, neglect of which would be tantamount to malpractice. Trends have 
occurred in this field and innovations have appeared. At the moment lobectomy 
and pneumonectomy especially are the latest procedures to attract attention. 
Urged for use particularly in the presence of pressure cavities, lower lobe disease, 
unsuccessful thoracoplasty and in children too young for thoracoplasty, the 
surgeons are removing lobes or lungs for tuberculosis and are presenting plausible 
arguments in support of their thesis. The remaining portions of the lung must 
undergo a certain amount of stretch or expansion, even where the size of the 
chest is reduced by thoracoplasty done expressly for this purpose. Whether 
emphysema of this remaining lung tissue will result in eventual impairment of 
function cannot be proved or answered for several years. Whatever may be 
said of the merits and risks of the procedure, it represents a trend which should 
attract the greatest interest and study. 

The surgeon has introduced precision and has accelerated the trend away from 
empiricism and toward a basic scientific foundation in phthisiotherapy. But 
as physicians and surgeons alike we may have overplayed our hand somewhat 
in stressing sputum conversion and cavity closure as the only major desiderata. 
Is it not quite as important to place significance upon maintaining physiological 
function? If closing a civity renders the patient a permanent respiratory 
cripple, what profit has the patient? Before, he was comfortable, even though 
confined; afterward, dyspnoea plagues him until his circulation fails altogether. 
The campaign against tuberculosis has been properly predicated upon the threat 
offered by positive sputum. It is good to send patients home with negative 
sputum and usually quite wrong to do so with sputum positive, because such 
patients should be cared for in institutions, as will be mentioned later. But 
there is need for evaluating procedures in terms of end-results. This contention 
means in no way to detract from the value of cavity closure and sputum con- 
version or to imply that the surgeon is rash. Rather it strives to emphasize 
the need of scientific physiological study of all patients, before operation, who 
give the slightest intimation of needing such study. And it is a plea for extension 
of our services so that the physiological laboratory will rank in importance with 
the pathological laboratory in the sanatorium. 


Has it ever occurred to you that the laboratory is doing its work so well that 
the results sometimes confound us? Formerly the laboratory was an unkempt 
bench in an unused room in the basement. Here an “exercise patient” carried 
out the few poorly done smearing and staining procedures which the doctor 
showed him one afternoon. Now the sanatorium laboratory is often the scientific 
equivalent of a well-ordered laboratory in a first-rate general hospital. Over the 
years newer and better methods have been evolved by laboratory workers for the 
detection of tubercle bacilli, with the result that this mocroérganism can now be 
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found in the greatest variety of secretions and excretions of tuberculous persons 
and in circumstances where its presence had only been suspected before. It is 
the duty of the laboratory to find tubercle bacilli whenever it can and to report 
them when found; the duty of the clinician is to evaluate the situation. 

Reports on sputum that is positive by direct smear or on that which is positive 
only by culture of the gastric contents contribute materially to the total assay 
of the case. But the demonstration of tubercle bacilli has one significance for 
diagnosis and may have a totally different significance where therapy, discharge, 
prognosis or epidemiological connotations are concerned. Demonstration of 
tubercle bacilli in a minima! case has implications of treatment and prognosis 
different from those in more advanced disease: the patient whose sputum is 
constantly negative by concentrate but repeatedly positive by culture offers 
the clinician a problem as to management and discharge. What should be the 
standard requirements for sputum examination in follow-up of discharged pa- 
tients? What about the epidemiological importance of sputum? Is there a 
trend toward more rationalization in this matter? There appears to be a 
growing attitude of reasonableness about discharging a patient for whom we 
have done all we can and allowing him to earn a living even though he does pro- 
duce a few bacilli occasionally (for example, demonstrable by culture only)—and 
this without at all losing sight of the fact that, in general, the case which sheds 
bacilli is still active and should be isolated from his community and usually 
should be in the hospital. 

The clinician must give practical values to the sputum reports especially when 
they concern discharge. His decision must be shaped in part by (1) the intelli- 
gence and coéperation of the patient and his understanding of his disease, his 
postdischarge plans, his family and the presumed likelihood of spreading his 
disease; (2) the extent and type of the tuberculosis; (3) the extent of the ‘‘posi- 
tiveness,” that is, how fine the test required to find bacilli; (4) the presence and 
kind of collapse; (5) the competence of the healing process as shown by X-ray 
observations; (6) the behavior of the lesion to date and related questions. 

Still other matters challenge the clinician, for in nearly all sanatoria there 
exists a wealth of clinical material and facilities that invites study and investiga- 
tion—yes that urges us to study or be derelict in our full duty. So many ques- 
tions still remain unanswered! What will you do about controlled study of 
chemotherapy? What of our still sorry showing in early detection and treatment 
of complications in tuberculosis? Or of our tendency to be careless about an 
adequate dietary when all about us evidence is appearing to show that the 
sanatorium diet is often deficient? These problems face all of us in the tuber- 
culosis field. They urge us to be dissatisfied with doing the routine job only and 
stress the utility and, if you please, the duty of doing more. A trend like this 
connot but be helpful. 

Then we are plagued with the problem of the physical derelict whose tubercu- 
losis has made him a respiratory cripple. He cannot recover; yet he has so 
adjusted to his respiratory limitations that he may live for years, giving off 
large numbers of tubercle bacilli all the while. Some of these people are in their 
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present plight because their respiratory reserve was-inadequate to meet the in- 
roads of the disease plus the effects of mechanical collapse. A good number of 
the group present the problem of cor pulmonale. Before the day of prolonged 
hospitalization and when efforts at treatment were less bold than now, such 
patients did not tend to accumulate. But census of the larger sanatoria now 
shows distinct increase in this type of patient. In some parts of the country 
separate buildings are provided and the patients are allowed exercise ad lib. 
In some an effort is made to provide vocational diversion. The Papworth Colony 
idea may be the answer but in America we have lagged in this matter. What 
will we do with this question? 

Issues confront us also in which the layman has an interest and a responsibility. 
One such concerns laws which would make tuberculosis a compensable disease. 
A new piece of legislation was enacted in Michigan within the year which offers 
a serious obstacle to the discharged patient and is a challenge to all who are 
interested in tuberculosis. In July, 1943 tuberculosis became a compensable 
disease in the State of Michigan. This has been interpreted, possibly in error 
but so interpreted nevertheless, to apply not only to hospital or sanatorium em- 
ployees but to industrial workers. It raises the question as to whether an 
employee who might be able to show that the strenuousness of his work caused 
exacerbation of dormant tuberculosis has a good prospect of collecting com- 
pensation over a long period. But it also means that industry may refuse to 
employ anyone with a history of tuberculosis or sign of healed disease. This is 
a serious blow to the ex-patient and may throw an unduly heavy burden upon 
the public. As yet, such legislation affects only a small part of the country, 
for only five states appear to have such laws at present. But it may be an im- 
portant straw in the wind. An enlightened point of view in the matter has just 
been described by your own Doctor Shepard, as prevailing among some of Cal- 
ifornia’s industrialists. We can hope sincerely for the time to come when these 
practices will be brought into universal use. 

This legislative situation ties in closely with rehabilitation. Good old re- 
habilitation about which so much has been said and so little done! Everyone 
recognizes that tuberculosis is a protracted disease which all too often brings 
economic ruin to a patient and his family. Often a patient, after the cure, can 
return to his previous employment with safety and thus rehabilitate himself. 
But the majority of patients have formerly done work which would wreck their 
health if tried after recovery. A good deal of the human wreckage left in the 
wake of tuberculosis is beyond redemption, but a good deal of it is redeemable. 
Too often in this day the patient who could well return to a useful life on leaving 
the sanatorium steps “into a morass of community superstition, a pariah in his 
social relationships and in his search for suitable employment.” 

It no longer suffices to get the patient well. Our group responsibility should 
prepare him for useful work. It should extend into the community to educate 
the patient’s fellow citizens as to the advantages he may bring back to his com- 
munity. Such a venture calls for trained people, codperation and money. It 
requires sheltered employment, supervised apprenticeship and many other types 
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of effort. It is a codrdinated endeavor including the Sanatorium, State Medical 
Society, State Department of Vocational Rehabilitation, State Employment 
Service and Welfare Department and interested volunteer organizations, as 
outlined recently by the National Tuberculosis Association in its bulletin on 
Rehabilitation. 

What is the trend in this field of endeavor? The answer may rest in the fact 
that State Vocational Rehabilitation services to the tuberculous, already fairly 
voluminous, increased 176 per cent from 1934 to 1940, and apparently have been 
still more augmented since the outbreak of war. Here surely rests a responsi- 
bility for all of us—physician and layman alike. These problems lie upon us. 
What shall the answer be? - 


EDITORIAL 
Evaluation of Chemotherapy 


It may be expected that in the next few years many chemicals will become 
available for experimental clinical trial, such as sulfonamides, sulfones, perhaps 
some structurally related to penicillin, and possibly others. It is imperative, then, 
to formulate plans and criteria to apply to the testing of these drugs. The paper 
by Doctors Hinshaw and Feldman in this issue is a welcome opening of the dis- 
cussion of this subject. These authors present, on the basis of considerable 
experience in this field, proposals which embody significant directions, standards 
of procedure and suggestions as to the use of pertinent controls. 

One may look forward to further discussions of this subject and these lines 
are written for the purpose of inviting other contributions and to present a few 
remarks, some of which somewhat deviate from the recommendations made by 
Doctors Hinshaw and Feldman. 

Aside from the specific task of testing and evaluating chemotherapeutic 
drugs, generally established principles of reporting therapeutic results should 
be reémphasized, some of which have been ignored in some of the recent papers 
on chemotherapy in tuberculosis. This is true of the time-honored principle 
of reporting all patients treated and not just a portion of them, selected according 
to criteria which are either not clearly stated or militate against an independent 
and intelligent evaluation by the reader. 

Another principle demands that therapeutic results be expressed in standard- 
ized and clearly defined terms. That a patient is “feeling fine’ and “able to 
work” is uninformative, since this may equally apply to patients with active, 
far advanced tuberculosis and to ones with apparently cured disease. 

One more principle needs reémphasis: results of sputum (and gastric lavage) 
examinations must be reported with the full statement as to the methods of 
examination employed and the minimum number of specimens examined. The 
mere statement that sputum is negative is meaningless in view of the fact that, 
in patients with pulmonary tuberculosis, bacilli are demonstrable by cultures 
of sputum or gastric lavage in about one-third of all in whom examination by 
direct smear and the customary concentration techniques failed to reveal 
bacilli. 

Finally, the authors should unequivocally state the purpose and aim of the 
investigation. Present knowledge hardly favors reports of generally beneficial 
action on tuberculosis of chemotherapeutic drugs. Observed effects should 
be stated in terms of resorption, fibrosis, sputum conversion or similar definite 
and objectively demonstrable changes. It should be stated whether a report 
is concerned with immediate effects or late and permanent results, whether it is 
a preliminary testing of an agent subject to later more definite study or whether 
it aims at the establishment of definite therapeutic action. 

If future therapeutic reports will adhere to some such elementary principles, 
even the most wayward lay-press will find it difficult to extract from them un- 
warranted, sensational announcements. 
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In regard to the specific task of chemotherapeutic evaluations, the first re- 
quirement is, of course, that any drug must be thoroughly tested in suitable 
animals for toxic effects and pharmacological action. Jn vitro experiments 
should show that it has bactericidal or bacteriostatic action on tubercle bacilli; 
or its structure should indicate that such action may be expected in vivo. It 
seems questionable, however, whether extensive animal experiments should be 
made to test its efficacy in experimental tuberculosis. Promin, for example, 
is effective in the guinea pig but essentially ineffective in humans. It may, 
therefore, be desirable and preferable to omit the study in tuberculous animals 
and test the antituberculous action in patients. But how could and should 
such observations be made? What are the criteria on which future chemother- 
apeutic drugs should be judged? I believe that it is entirely permissible and ad- 
visable to administer a drug to a few strictly chosen patients for a relatively brief 
period. The proper patients for such studies are those with relatively early 
lesions, either clinically incipient foci or early secondary (bronchogenic) lesions 
whose date of first development is known. If, after two or three months of 
adequate administration, unequivocally beneficial results are not observed, the 
drug can be safely discarded as apparently ineffective. If, during this initial 
testing period, encouraging results are obtained, long-term studies on many 
patients are indicated. 

There are those who object to such a plan by pointing out that in an excessively 
chronic disease like tuberculosis only chronic treatment over many months can 
decide the effectiveness of a chemotherapeutic agent. However, the reader 
is reminded that it is only in regard to certain aspects that tuberculosis is so 
chronic, namely repair and irreversible tissue destruction. In contrast, the 
phases of new tissue involvement and progression are not so chronic if not acute. 
It is evident that even an ideal chemotherapeutic agent will not be effective 
against fibrosis and cavitation but mainly against the unstable lesions of pneu- 
monic and bronchopneumonic involvement, and, here, chemotherapeutic effects 
are to be expected within brief periods or not at all. The extreme slowness of 
healing in tuberculosis makes it obvious that the recommendation of a brief test- 
ing period of chemotherapeutic agents is not a recommendation for brief 
treatment periods if a promising drug is found. To assure complete healing, 
treatment should probably be long and more likely than not it should be inter- 
mittent. But for the purpose of screening out the apparently ineffective drugs, 
primary experiments on human patients of relatively brief duration seem rational 
and effective. 

The weight of these remarks is on the prompt exclusion of chemotherapeutic 
agents without or with very questionable effect—a task that is likely to be more 
important in the near future than the unequivocal proof of efficiency of one or 
more drugs. This process of exclusion should be handled as simply and ex- 
peditiously as possible in order to protect patients and phthisiotherapists against 
treatments of questionable benefits and less questionable dangers. For such 
purposes the procedure suggested here is probably entirely adequate without 
observations on concurrent untreated control patients. Whether or not a 
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really correct matching of patients which must précede the selection of controls 
is possible is extremely doubtful, particularly in view of the ever increasing sig- 
nificance that must be assigned to hereditary and constitutional factors in the 
development and in the response to treatment of pulmonary tuberculosis. 

The therapeutic effects of a truly efficacious chemotherapeutic agent are not 
likely to depend for proof on elaborate control series. So-called therapeutic 
agents that are so dependent are likely to reach within a few years the phase 
of obsolescence and join the company of their predecessors, such as creosote, 
gold and copper. 

Max PINNER 


Kennon Dunham 
1872-1944 


Doctor Dunham is dead. Certainly none could ever have said that about him 
until mortal life ceased in his body. An inquisitive investigator of zeal and en- 
thusiasm, he sought the reasons and causes of things going on in the human chest, 
using the X-ray as his tool of study. When first he sought the answers for abnor- 
mal densities noted on X-ray chest plates of patients with pulmonary tuberculo- 
sis, he realized that primarily must be known the normal; then and then only can 
be studied and understood the abnormal. He spent the greater part of two years 
with Dr. William Snow Miller, anatomist of the University of Wisconsin in 1915 
to 1917, mapping out the normal anatomy of the lungs, on microscopic slides and 
X-ray chest plates, at the same time building up an interpretation of the abnormal 
as studied by the same methods. By such methods of study it has become pos- 
sible for us now to make mental dissections of the lungs of our living patients, as 
laid bare on the X-ray chest films. The contributions of anatomist, pathologist 
and clinician were joined, molding a basic pattern for the interpretation of abnor- 
mal X-ray densities in terms of pathological tissue changes in the lungs. Such 
was his aim and accomplishment in life. 


H. Kennon Dunham was born in Fairview, Ohio, March 3, 1872, son of Dr. 
William Henry and Mary (McPherson) Dunham. He married Amelia Hicken- 
looper of Cincinnati, March 14, 1905, and had two children. Harry, the only 
son, was killed in military action while flying in New Guinea. His widow and 
daughter, Amelia, survive. He was graduated in medicine from the Miami Med- 
ical College in 1894, pursued postgraduate work at Johns Hopkins Hospital in 1896 
and later at Great Ormand St. Hospital and St. George’s Hospital in London in 
1899. These researches were extended and finished at the University of Wiscon- 
sin in collaboration with Dr. William Snow Miller and Dr. Henry Bunting from 
1915 to 1917. He was Associate Professor of Medicine, Head of the Department 
of Tuberculosis at the University of Cincinnati; Medical Director of the Hamilton 
County Tuberculosis Hospital from 1914 to 1940. He served in the Medical 
Corps of the U. 8S. Army in World War I as Captain and Major. He held the 
following responsible positions of honor: President, Cincinnati Academy of Medi- 
cine, 1921; President, Ohio Public Health Association, 1930-1932; President, 
National Tuberculosis Association, 1934-1935; President, Cincinnati Anti- 
Tuberculosis League; Chairman, Cincinnati Christmas Seals Committee. He 
was a member of the American Medical Association, the Ohio State Medical 
Association, the American Clinical and Climatological Association, the American 
Association for Thoracic Surgery, the American Trudeau Society, the American 
Roentgen Ray Society, the North American Radiological Society; a Fellow of the 
American College of Physicians, the American College of Radiology; and a 
Diplomate of the Board of Internal Medicine. 

Doctor Dunham had been very active in the rehabilitation work of the Veter- 
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ans Bureau, serving on the Medical Council for many years, and in the American 
Legion. Some of his last efforts were in this work. After returning home from 
au committee meeting of the National Tuberculosis Association in New York con- 
cerned with the problems of tuberculosis in Veterans, he developed broncho- 
pneumonia and was confined to his bed for five weeks. While convalescing from 


%H. Kennon Dunham 
1872-1944 


this acute illness an attack of coronary thrombosis occurred and he died suddenly 
April 27, 1944, at his home, 3011 Vernon Place, Cincinnati, Ohio. 

He served and inspired others toserve. His interests and affiliations were wide 
but focused chiefly on the X-ray diagnosis of pulmonary tuberculosis and the 
control of this disease. His mark in these fields is permanent. 


JoHN H. SKAVLEM 
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Report of the Program Committee 


Dr. John D. Steele, Chairman 
Dr. David A. Cooper Dr. H. Stuart Willis 
Dr. Max Pinner, ex officio 


The 1944 medical program includes various symposia on subjects which ap- 
peared to the Program Committee to be of timely interest. The first symposium 
deals with the significance of tubercle bacilli in secretions and tissues; the second 
with recent trends in the surgical therapy of pulmonary tuberculosis; and the 
third with physiological determinations which may be of practical use in deter- 
mining the treatment and prognosis of pulmonary diseases. 

One problem which confronted the program committee was whether to include 
reports on various chemotherapeutic agents by individual investigators. In view 
of the recent premature lay publicity on this subject, it wes realized that the 
latest authentic information on chemotherapy should be made available to the 
membership. Since the report of the Committee on Therapy includes this infor- 
mation, the Program Committee decided not to include papers by individual 
investigators, as these might tend to complicate an evaluation of these chemo- 
therapeutic agents unnecessarily. However, in view of the increasing volume of 
investigation being carried out on the action of these agents in the treatment of 
clinical tuberculosis, it was considered that a discussion of proposed standards for 
their evaluation would be appropriate at this time. Therefore, a paper on this 
subject has been included, and it is hoped that the discussion of this paper will be 
of further value in emphasizing the problems involved in such investigations. 
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Report of the Committee on Therapy 


Dr. H. Corwin Hinshaw, Chairman 
Dr. John N. Hayes Dr. Kirby 8. Howlett, Jr. 
Dr. John C. Jones Dr. T. N. Rafferty 
Dr. John D. Steele Dr. Andre Cournand 


This Committee has been appointed during the past year and considerable 
effort has been devoted to determination of how the group can best serve the 
Society as a whole. Members of the Council and Advisory Board have been 
written and generous replies received which will be of great value in determining 
future activities. While comprehensive statistical surveys of therapeutic trends 
may not be feasible during the present manpower shortage, problems of current 
interest will continue to arise, and efforts for development of long-term projects 
are being initiated. 

Chemotherapy of tuberculosis with diasone became an issue of interest and 
importance shortly after the Committee was organized, because of publicity in 
newspapers and popular magazines which, unfortunately, preceded discussion of 
the topic in scientific literature. The Committee met in Chicago and Waukegan, 
Illinois, March 17 and 18, 1944 and reviewed experimental and clinical evidence 
available as to the efficacy of diasone in treatment of tuberculosis. This report 
has recently been published (Am. Rev. Tuberc., April, 1944, 49, 391). 

The Committee will attempt to remain in touch with further developments in 
chemotherapy and is coéperating with other groups and agencies interested in 
this subject, including: The Committee on Medical Research of the National 
Tuberculosis Association, the Council on Pharmacy and Chemistry of the 
American Medical Association, the Drugs Division of the Federal Security 
Administration, the National Research Council, some manufacturers of chemo- 
therapeutic products and many of the investigators engaged in related research. 
It is believed that these associations will prove to be of mutual benefit if chemo- 
therapy attains any practical development in treatment of tuberculosis. The 
Commettee plans to maintain a bibliography of current literature in chemo- 
therapy of tuberculosis. 

The Committee has undertaken a study of pneumothorax standards and a pre- 
liminary group of suggestions may be included in a special report to be issued in 
the near future. 

Studies of current trends in therapeutic methods are being undertaken by two 
methods, (a) regional conferences to survey current therapeutic practices and (b) 
survey polls of representative institutions by the questionnaire method. It is 
clearly recognized that the current manpower shortage of wartime will seriously 
curtail such activities, but it is hoped that effective methods may at least be 
developed by actual trial. 
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Report of the Committee on Clinic Procedure 


Dr. Paul P. McCain, Chairman 
Dr. R. Alec Brown Dr. H. R. Edwards 
Dr. Bruce H. Douglas Dr. Edward 8S. Kupka 
Dr. Paul 8. Phelps 


There has been no meeting of the full Committee on Clinic Procedure. On 
May 10, 1943, however, the Committee together with the Tuberculosis Control 
Division of the U. S. Public Health Service jointly sponsored a meeting of the 
State Directors of Tuberculosis Clinic Services for the Southern Conference Area, 
at the Hotel Ansley in Atlanta, Georgia. 

Those present were: Dr. H. E. Hilleboe of the U. S. Public Health Service; to 
represent state departments of health, Dr. Victor F. Cullen. Maryland; Dr. John 
M. Preston, South Carolina; Dr. John B. Floyd, Kentucky; Dr. R. S. Gass and 
Dr. W. W. Hubbard, Tennessee; Dr. A. C. Curtis, Arkansas; Dr. Richard M. 
Burke, Oklahoma; Dr. R. Alec Brown, Louisiana; Dr. Dewey L. Anderson, Mis- 
sissippi; Dr. Lynne E. Baker, Florida; Dr. H. C. Schenck, Georgia; Dr. Holland 
Thompson and Dr. D. G. Gill, Alabama; Dr. C. St. C. Guild, Executive Secre- 
tary of the American Trudeau Society, and Dr. Paul P. McCain, Chairman of 
the Committee on Clinic Procedure, who presided over the meeting. 

By invitation the following were also present: Dr. Edward Kupka, California 
State Department of Health; Mr. James G. Stone and Dr. Charles E. Lyght of 
the National Tuberculosis Association; Dr. J. Yerushalmy and Dr. C. M. Sharp 
of the U. S. Public Health Service; Dr. W. Palmer Dearing of the U. S. Office of 
Civilian Defense. 

Representatives of each of the states were requested in a ten minute talk to give 
a report of the procedure and extent of the clinic work that is being done in their 
respective states, and they were also asked to tell of any means that were being 
used to meet the conditions arising from the war emergency ; what they were doing 
in the way of following up those who had been rejected from the military and 
naval service on account of tuberculosis and what were their plans for the future. 

The whole morning was given over to a hearing of these reports and to discus- 
sions. A number of most interesting points were brought out. Emphasis was 
laid on the importance of an early and close follow-up of rejectees and those dis- 
covered with tuberculosis in industrial and other surveys. 

In an afternoon meeting which immediately followed the luncheon, Dr. C. M. 
Sharp of the U. S. Public Health Service presented a paper which was illustrated 
by lantern slides and entitled Tuberculosis Mortality Rates, which was interesting 
and instructive. 

Dr. H. E. Hilleboe next gave a most interesting discussion of the Expanded 
Tuberculosis Control Program of the U.S. Public Health Service. The objec- 
tives for which, he stated, were as follows: 
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1: Mass chest X-ray examination of workers in war industries and of families in war- 
industry communities, in coéperation with state and local health departments. 

2: Development of workable procedures, in codperation with the Selective Service Sys- 
tem, by which cases of tuberculosis discovered among rejected recruits will be reported 
promptly to health departments for clinical study, care and treatment. 

8: Technical assistance in the establishment and preliminary maintenance of simple 
and efficient record systems suitable for follow-up activities. This is essential if newly 
discovered cases among industrial workers and rejected recruits are to be given care and 
treatment within the limits of local resources. 

4: Encouragement and assistance in the establishment of routine X-ray examinations 
in the admitting rooms of general and mental disease hospitals. Such examinations 
would constitute an auxiliary, yet effective, method of tuberculosis control in large 
communities, where death rates from tuberculosis are especially high. 

5: Extension of the Army and Navy X-ray case-finding program to all members of the 
Coast Guard and Merchant Marine. 

6: Rapid inventory of existing control programs at the request of state and municipal 
health departments. This should be followed by reorganization of the programs on a 
wartime basis, within practicable limits of available personnel and facilities. 


Doctor Hilleboe stated that the Public Health Service now has eight 35 mm. 
X-ray units on loan to state and city health departments for operation in war 
industries and two 4 ty 5” units for special projects. He also stated that the 
U.S. Public Health Service was in a position to give the states expert assistance 
in making better use of the facilities at their disposal and could loan X-ray units 
and provide some professional personnel to help states and cities get started on a 
wartime program ot tuberculosis case-finding and follow-up and could also pro- 
vide an expert medical analyst to assist in establishing tuberculosis record systems 
suitable for effective follow-up control. 

It was a general feeling of all present that the meeting was most worth while. 

It is understood that Doctor Guild and Doctor Hilleboe are working out plans 
for somewhat similar conferences for the Mississippi Valley Area and for the 
Pacific Coast. 
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Report of the Committee on Medical Information 


Dr. Paul H. Ringer, Chairman 
Dr. Robert G. Bloch Dr. Champ H. Holmes 
. W. Roderick Brown : Dr. Oscar O. Miller 
. John K. Deegan Dr. Carl Mulky 
. Horace R. Getz Dr. Reginald H. Smart 
Dr. John D. Steele - 


The Committee on Medical Information has arranged for short monthly 
articles for tne Bulletin up to next September. The complete list of the men who 
agreed to prepare these articles and the respective months they appeared or will 
appear is as follows: 


1944 
March Dr. Carl Mulky, Albuquerque, New Mexico 
April Dr. John D. Steele, Milwaukee, Wisconsin 
May Dr. C. D. Thomas, Sanatorium, North Carolina 
June Dr. Robert G. Bloch, Chicago, Illinois 
July Dr. Champ H. Holmes, Atlanta, Georgia 
August Dr. W. Roderick Brown, Pittsburgh, Pennsylvania 
September Dr. Horace R. Getz, Philadelphia, Pennsylvania 


Dr. John K. Deegan, of Ithaca, New York, was scheduled for an article in the 
May number of the Bulletin, but he was forced to drop out because of going into 
the service; Dr. C. D. Thomas, of Sanatorium, North Carolina, was secured to fill 
his place. 

Everywhere the Committee met with very cordial and enthusiastic co- 


operation. 
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